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An exhibit developed to increase awareness and educate about a topic will traditionally 
consist of a variety of elements such as: displays, participatory elements, artefacts and 
panels. Information panels, in particular, are almost always present and are an essential 
part of successfully communicating and clarifying the information presented by the 
exhibit. For this reason it is important to optimize the design of the information panels to 
ensure the highest value according to the goals set for an exhibit.     
 
This study conducted a comparative analysis of the effect of three information panels 
about headaches. All panels contained the same information, but each was designed from 
a different approach. One was a traditional didactic design, the second used a more 
graphic representational style, and the third was designed from a narrative pedagogical 
perspective.  
 
The educational value and visual appeal of these three panels were evaluated and 
compared by surveying a random selection of mainly students and staff from the 
University of Otago. The results are most applicable for an academic audience, and 
further investigation would be needed to determine to evaluate the similarities or 
discrepancies for a broader audience. Participants (N = 204) were all surveyed at various 
times and places on campus grounds at the University of Otago. The evaluation of 
increased knowledge after looking at one of the panels was limited to investigation of on 
site improvement and no follow-up survey for longer retention was conducted. 
 
Results indicate that a panel being read in its entirety does not function as a good 
indicator for educational value and should be evaluated alongside additional factors such 
as appreciation and other learning outcomes.  
 
This study additionally suggested that a more graphic and creative approach to designing 
information panels could increase the educational potential, as long as the design 
remained focused on readability and targeting the audience of the exhibit. The most 
important characteristics were: readability, clarity and simplicity, a balanced ratio 



































































































Chapter One: Introduction 
 
1.1 Introduction 
This study describes a remedial evaluation focussed on the style of panels used in a brain 
exhibit. In collaboration with the Brain Health Research Centre (BHRC) at the 
University of Otago, this research investigated the appeal and effectiveness of a panel, 
belonging to the BHRC’s mobile brain exhibit, and explored how this panel might be 
improved. The examination was conducted as a comparative analysis of the existing 
panel and two alternative versions. Creation of the alternative panels was informed by the 
literature. The alternative panels were limited to display the exact same information as 
the original panel. Convenience sampling on the University of Otago campus meant that 
participants were mainly students. The study compared all three panels. This study 
explored how influence of design style on the educational value of an information panel. 
The study consisted of two parts, a creative and an academic component. The creative 
component consists of three information panels. The design process and the panels 
themselves are described in Chapter Two. The academic component encompasses the 
analysis of a conducted survey and a discussion of the findings, and is described in 
Chapter Three.  
 
BHRC’s current brain exhibition is comprised of a large inflatable brain, which visitors 
can walk through (Figure 1.1). It contains panels on the inside as well as the outside, 
which communicate information about brain function and disease. The exhibit is staffed 
by students from the BHRC, who remain on hand, ready to answer any emerging 
questions or to prompt interest with neuron-shaped soft toys or bags demonstrating the 
weight and feel of a brain (I. Mosley, personal communication, March 14, 2015).  
This study focuses on a panel about headaches. The specific panel was chosen for its 
relevance. According to the World Health Organisation (WHO) an estimated 47% of the 
adult population have had at least one episode of headache within the last year (World 
Health Organisation [WHO], 2012). Recurrent headaches are furthermore associated 
with a diminished quality of life and are, worldwide, under-recognized and undertreated. 
This lack of public awareness impend appropriate and effective treatment (World Health 
Organisation [WHO], 2016). The topic was assumed to be particularly relevant to the 






















Figure 1.1 Images of the inflatable brain, courtesy of Irene Mosley and BHRC. 
 
1.2 The role of exhibits 
Exhibits are commonly created by research organisations to raise awareness and to 
educate. They can provide a space in which to interact with the complexity of modern 
science. As most information about visitor responses to exhibits comes from museums, it 
is useful to look to museology for a better understanding of the role of exhibits (Achiam, 
May, & Marandino, 2014). 
 
Exhibits can help us make sense of the world and time we live in and they can provide 
understanding and insight that can inform our decisions and behaviour (Achiam et al., 
2014; Skydsgaard, Andersen, & King, 2016). Yet, visitors’ motivation for coming to a 
museum tend to, although in no means exclusively, derive from a social agenda (Perry, 
2012). This leaves museums with the challenging task of balancing entertainment and 
educational value. Museums today are forced to compete for visitors with amusement 
parks and other pure entertainment experiences (Mortensen, 2010), while still fulfilling 
their raison d’être and providing an informal educational experience (Perry, 2012). This 
balancing act, alongside other factors such as increasing interdisciplinary cooperation, 
has promoting the shift of museums towards ‘visitor-centred organisations’ (MacLeod, 
Dodd, & Duncan, 2015). 




Exhibits play an important role in providing the public with alternative interpretations 
and knowledge, communicated in a way that differs from that found in a traditional 
textbook or a lecture (Mortensen, 2010). For exhibits to be effective it is important to 
continuously investigate the exhibit-visitor interaction (Bitgood, 2013; Perry, 2012; 
Serrell, 2015). Continuously improving and expanding on the understanding of this 
interaction will help create frameworks, which can provide guidelines on how to design 
effective exhibits that remain engaging and entertaining while still holding the desired 
educational value (Perry, 2012). A more effective exhibit creates higher value for the 
research organisation investing time and money in the production and display, with the 
value for an exhibit being measured as the level of success with which goals of the 
exhibit were met (Bitgood, 2013; Serrell, 2015). 
 
1.3 A modern frame for science communication 
Given the trends of the modern society, it has been argued prudent for science 
communicators to move away from the formerly prevalent deficit model of science 
communication towards more complex, circular, and contextual models (Burns, 
O’Conner & Stocklmayer, 2003).  
The deficit model describes the perception of ‘…the public as having inadequate 
knowledge, and science as having all the required knowledge.’ (Burns et al., 2003, p. 
189). Once the communication of enough appropriate knowledge has been achieved, the 
public attitude towards science will be positive (Sturgis & Allum, 2004). In educational 
terms the approach of experts educating the novice is described as the Tylarian 
curriculum theory (Lindauer, 2005). Science communication scholars have moved away 
from this model and heavily criticised its oversimplification of the complexities of public 
understanding of, and attitude towards, science (Ahteensuu, 2012; Sturgis & Allum, 
2004; Trench, 2008).  
 
However, this shift from deficit models to dialogue and participatory models (Smallman, 
M., 2016) has been far less definitive or widespread than the literature would have you 
believe (Trench, 2008). The deficit model and its inherent assumptions seem to remain 
the ‘default setting’ for many scientists and decision-makers (Ahteensuu, 2012; Palmer 
& Schibeci, 2014; Trench, 2008), although more so for Asian and Latin-American 
countries than western countries (Palmer & Schibeci, 2014). Furthermore, the deficit 




dismissed (Sturgis & Allum, 2004). Not only does the deficit model persist, but also a 
clear frame for science communication has yet to be formulated (Ahteensuu, 2012; 
Sturgis & Allum, 2004; Trench, 2008). This lack of a frame, or a style, to help define 
what makes good science communication, makes testing the broader impact of science 
communication difficult (Bucchi, 2013).   
 
Burns et al. propose one definition of science communication framed by the vowel 
analogy AEIOU, which stand for Awareness, Enjoyment, Interest, Opinion-forming and 
Understanding. Good science communication ideally elicits these reactions with the 
target audience to create a personal outcome (Burns et al, 2003). Alternatively, Trench 
(2008) puts emphasis on models built up around dialogue and participation. Skydsgaard 
et al. (2016) describes how the use of key principles informed the design process of the 
exhibition Dear, Difficult Body, the principles being curiosity, challenge, narrative and 
participation. These principles were defined beforehand and evaluated while the 
exhibition was on-going. Due to the various modes in which science communication can 
occur, it is quite possible that the best approach is for each project to set its own clearly 
defined frame to work from and to evaluate. This approach, however, requires 
knowledge of contributing fields such as educational studies and design.     
 
1.4 Learning in informal settings 
One of the big challenges for science communication today is a growing detachment by 
students and the public from science (Avraamidou & Osborne, 2009; Crowther et al., 
2016; Root-Bernstein & Root-Bernstein, 1999). Allchin (2014) takes it even further by 
stating that modern science literacy commonly complicates both social and personal 
decision-making.  
 
It has been argued that one of the mechanisms behind the detachment of students in the 
educational system and the public in informal settings from scientific information and 
debate can, at least partly, be explained by the exclusive nature of scientific jargon. Use 
of jargon perpetuates an elitist form of communication which creates the perception of 
science as non-relatable and impersonal to a lay audience (Avraamidou & Osborne, 
2009). This negative perception may in part have been emphasised by the unintentional 
portrayal by science museums of ‘science belonging to the scientist’(Lazlo, 2006) or the 




(Fitzgerald et al., 2012), which, in many cases, remains the default model (Palmer & 
Schibeci, 2014). 
 
A new voice has emerged in the literature, attempting to counteract this student/public-
detachment, the ever-increasing specialisation of knowledge and the growing distance 
between disciplines of the modern information age (Mishra, Henriksen, & the Deep-Play 
Research Michigan State University, 2012; Root-Bernstein & Root-Bernstein, 1999). 
This new voice is promoting a more holistic approach when creating understanding of 
complex subjects within fields such as education and science communication (Mishra, 
Henriksen, & the Deep-Play Research Michigan State University, 2013) and urge the 
necessity of providing broad and multiple ways of understanding a concept in order to 
inspire students to make creative and progress-promoting connections (Mishra, 
Henriksen, & the Deep-Play Research Michigan State University, 2014; Mumford, 
Medeiros, & Partlow, 2012). This approach takes the social context of human meaning-
making into consideration (Sturgis & Allum, 2004; Wright et Nerlich, 2006), challenges 
the dichotomy between art and science, and advocates a more creative and 
interdisciplinary style of learning and of science communication (Root-Bernstein & 
Root-Bernstein, 1999; Skydsgaard et al., 2016). As Lindauer (2005) clearly states: 
 
Any instance of learning […] is shaped by an individual’s prior experiences, the 
participants’ social interactions and cultural traditions, and environmental 
factors or design features of physical materials. (p. 44)  
 
The importance of creating space for holistic and creative thinking is emphasised in bold 
opening words from an article in the Journal of Creative Behaviour: 
 
Creative achievements are the basis for progress in our world. Although creative 
achievement is influenced by many variables, the basis for creativity is held to lie 
in the generation of high-quality, original, and elegant solutions to complex, 
novel, ill-defined problems.  (Mumford et al., 2012, p. 30) 
 
Hence, a shift has occurred in understanding knowledge as exclusively scholarly towards 
the broader perception that ‘…not all knowledge and expertise resides in the academy, 
and that both expertise and great learning opportunities in teaching and scholarship also 




becoming increasingly evident in how the approach to exhibition design is described – 
‘[…] narrative approaches to museum design based upon understandings of human 
subjects as, essentially, narrative, meaning-making beings who make sense of the world 
through their bodies as well as their minds.’ (MacLeod et al., 2015, p. 315). The 
importance of the body as not just a vehicle for our brains but as an active player in our 
learning and meaning making processes (Claxton, 2015; Damasio, 2010) is another vital 
part of the holistic and creative approach to thinking and learning (Root-Bernstein & 
Root-Bernstein, 1999). It has been shown that use of the body and multiple senses, such 
as hearing, seeing, gesturing, and doodling/drawing alongside with mental imagery leads 
to more creative responses to a task at hand (Ramadas, 2009). Additionally, it has been 
‘…suggested that imagery and spatial visualisation were essential for creativity and 
discovery.’ (Ramadas, 2009, p. 304). Ramadas (2009) states that a necessary relationship 
between imagery and creativity has not yet been found, but mental images have been 
used as a processing tool by a wide variety of people who are recognised as belonging to 
the top of their fields (Root-Bernstein & Root-Bernstein, 1999). Moreover, mental 
imagery has been shown to result in creative responses to simple situations such as 
manipulation of geometric shapes into new forms or patterns (Ramadas, 2009). I explore 
the concepts of visual and spatial thinking and the use of images further in the section: 
“Communicating in visuals”.  
 
Literature has, additionally, moved in the direction of discarding the idea of evaluating 
emotional and cognitive processing as two separate unrelated entities and moved towards 
evaluating them both as important contributors to the learning process. Science learning 
requires a positive emotional basis in order to promote the cognitive processing that is 
essential in learning and understanding (Zembylas, 2005). Furthermore memories have 
been shown to be more strongly encoded, when experience occurs in an emotional state 
(Tesoriero & Rickard, 2012). Zembylas (2005) investigates the relationship between the 
emotional and the cognitive in a classic classroom setting, but it stands to reason that 
moving from a captive student audience to a non-captive exhibit-visiting audience does 
not lessen the importance of a positive emotional state. In fact, Falk and colleagues have 
shown that the agenda and motivation of the visitor strongly influence the learning 
outcomes of a museum visit. Visitor motivations yielding the best learning outcomes 





Learning in informal settings such as museums can be approached from several angles. 
Lindauer (2005) argues that selecting an educational theory can be a beneficial tool for a 
design team when creating a new exhibition and encountering the need to frame the 
desired visitor experience and learning outcome. She describes the advantages and 
challenges posted by four curriculum theories applied in a museum setting.  
 
The laissez-faire paradigm, which advocates an exhibition created on the background of 
free choice. All elements must be able to stand alone, but remain unique and un-
repetitive. The importance of this criterion is also highlighted by Serrell (2015) in her 
guide to designing interpretive labels.  
 
The Tylerian curriculum uses a more didactic approach with the aim of ‘filling the gaps’ 
between what a visitor knows and what he or she could or should know. Within the field 
of science communication this approach is traditionally referred to as the deficit model 
(Sturgis & Allun, 2004).  
 
The constructivist or problem-solving approach uses provocative questions and engaging 
environments to prompt problem-solving. This approach is closely related to the social 
semiotic theory which describes the essential role of social processes when an audience 
interprets the communicated information in order to co-create meaning (Dobos, Orthia, 
& Lamberts, 2014). The need to not only provide information, but to also include 
thought-provoking questions when designing good interpretive labels, has also been 
recognised in literature from visitor studies (Serrell, 2015).  
 
The narrative curriculum theory advocates the delivery of the information in the shape of 
a story. The creation of story and use of narrative cognition is an essential tool for how 
we, as human beings, make sense of the world (Bedford, 2001; Haven, 2007). Story-
telling has been of great interest to fields such as science communication (Avraamidou & 
Osborne, 2009) and is thought to be a powerful tool for bridging distances between 
scientific information and a lay public (Avraamidou & Osborne, 2009; Skydsgaard et al., 
2016).    
 
Thus, to create an efficient educational exhibit, it is necessary to understand how to 




which promotes meaning-making (Achiam et al.,2014; Skydsgaard et al., 2016). Holding 
an audiences’ attention is pivotal if learning is to occur (Bitgood, 2013), and as Perry 
(2012) puts it:  
 
…if we can understand the design elements that contribute to and detract from 
learning in informal educational environments […] then we can be more effective 
at designing museum exhibits that maximize the potential for learning. (p. 7)   
 
The cognitive processes we use when learning rely heavily on visual and spatial thinking 
(Ramadas, 2009), for that reason the next section will explore the concept of visual 
culture and the use of images in science communication. 
 
1.5 Communicating in visuals 
Understanding how to communicate using images requires the use of contextual models 
(Fischman, 2001) and appreciation of both the emotional state and cognitive processes 
required to learn and analyse (Dobos et al., 2014). As Fischman (2001) phrases it:  
 
…understanding visuality calls for inquiring about perception and reception of 
images as well as about cultural, social, and economical conditions surrounding 
the producers and users of visual culture. (p. 29) 
 
Images are powerful communication devices because of their ability to spark a wide 
array of emotions in the beholder (Houts et al., 2006; Monroe, Baxter, Olden, & 
Angermeier, 2009). However, images standing alone become weak when a precise 
message or the complexity of a scientific concept is to be conveyed (Dobos et al., 2014). 
‘Research on visual thinking, although placed initially in opposite to verbal modes of 
thinking, has repeatedly encountered a role for language, text and, in general, analytical 
expressible meaning’ (Ramadas, 2009, p. 303). This has led to the use of one approach in 
particular to inform analysis of visual culture originate in semiology, namely visual 
rhetoric (Rampley, 2005). The concept of visual rhetoric addresses the notion of images 
and ‘… a visual environment that is constantly addressing us, inviting us to interact with 
it and to define our own place within it.’ (Rampley, 2005, p. 147). The capability of 
images to ‘talk to us’, persuade us, and clarify personal relevance (Nicholson-Cole, 




should communicate the interpreted information in a short, clear, and interesting fashion 
(Serrell, 2015).  
These considerations informed design of the information panels created by the author for 
this project as described in Chapter Two. These information panels constitute the creative 
component of this thesis. First, the design background is introduced followed by the 
description of each panel. The aim for the creative component was the creation of three 
visually pleasing and educational panels. The first panel, a textbook-styled panel was an 








Chapter Two: Designing the panels for the creative component 
 
Using what was known about design and visitor response to information, panels were 
designed for the inflatable brain exhibit, which is displayed at various venues by the 
Brain Health Research Centre (BHRC). These panels make up the creative component of 
this thesis and act as the foundation for a comparative survey analysis of the visual 
appeal of, and learning from, the panels. The three panels were created using different 
graphic approaches. Copies of the finished creative outputs (the three panels) are 
attached in Appendix I. 
 
2.1 Designing the panels 
The aim of the design process was to create three aesthetically appealing panels with 
high educational value. The emphasis on aesthetically appealing was founded in the 
concern raised by BHRC that the big inflatable brain was a great ‘attention grabber’, but 
observation had revealed that the audience in general rarely read the panels. Building on 
Bitgood’s (2013) model of attention and value, it was hypothesised that more 
aesthetically appealing panels would attract the attention of the audience better and 
appear as less work to read, which would translate into a higher chance of panels getting 
read by the audience and consequently create a higher educational value for the exhibit 
(Serrell, 2015).  
Information relevant for designing interpretive panels was identified through literature 
from a variety of scholarly areas namely visitor studies, museology, psychology, 
educational studies, and design. The design process was influenced by principles such as: 
making a panel eye-catching with placement and colour; keeping the design clear and 
concise (avoiding clutter or “chart-junk”); and using legible language. (Bateman et al., 
2010; Bitgood, 2013; McCloud, 1993; Serrell, 2015).  
 
All panels were designed to be multimodal with images as well as text. Images alone 
have proven most efficient at evoking emotions or prompting simple associations, while 
complex scientific concepts need supporting text (Dobos et al, 2014). Plain text offers 
little in the form of grabbing and holding visitor  attention. A pure text panel can be 
discouraging rather than enticing as it is difficult to communicate a full message with 




making is founded in the combinatory use of text and imagery (Ramadas, 2009). 
 
The social semiotic theory can be very useful to keep in mind, when creating a science 
communication output. This theory emphasises the importance of the social context 
when members of the public co-create meaning by interpreting the communicated 
information (Dobos et al., 2014). The concept of meaning as a co-creation lines up nicely 
with the move away from a one-way communication of the deficit model, towards a 
more contextual communication model taking factors such as the social, cultural, 
political, and economical contexts into consideration (Anteensuu, 2011; Burns et al., 
2003; Trench, 2008). 
 
The author designed all panels, with suggestions made by the supervisors. All were hand 
drawn by the author, before being digitally edited in Pixelmator®. This method was kept 
consistent for all three panels to ensure that the design difference tested by the survey 
was not influenced by alternative preferences such as computer modelling over hand 
drawings, for instance.  
 
The process involved continuous evaluation of sketches until a design was drafted 
(Figure 2.1). After this the design was reviewed by a research group of science 
communication researchers and minor alterations were incorporated according to 
suggestions.  All three panels were created using this process. 
 
The final versions of the three panels were designed as A3 size panels, the size used with 
the BRHC’s brain exhibit. The panels used for the survey were each given a capital letter 
in the upper left corner (‘A’ for the textbook-styled panel, ‘B’ for the graphic 
representational panel illustrated above and ‘C’ for the comic book-styled panel), printed 
in landscape mode on A4 paper and laminated for durability.  
 























Figure 2.1. Illustrations from the design process of the graphic representational panel, starting with a 
pencil sketch in the upper left corner and ending with the finished panel in the bottom right corner. 
  
 
2.2 Textbook-styled panel 
The textbook-styled panel was an adaptation of a panel already used by the BHRC. Risk 
factors (smoking, stress, lack of sleep, alcohol, muscle tension and poor work posture) 
were added to the existing text and the panel was copied and hand-drawn by the author in 
order not to differentiate from the other panels in that aspect of the design style. The 
specific risk factors added to the panel were chosen due do the high risk of these factors 
influence on student headaches (Lehmann et al., 2013). The correct treatment of primary 
headaches can help to prevent these developing into chronic headaches (Albers et al., 
2014). The company producing the inflatable brain, Medical Inflatable Exhibits, Inc. 
created the original design of the panel. The images behind this design were collected 
from A.D.A.M. images (I. Mosley, personal communication, December 21, 2015). 
A.D.A.M. images specializes in medical illustrations and animations. On their website 
they describe their images as highly detailed and accurate and their images are primarily 
for educational publishers, continuing education instructors, lawyers, advertising 
agencies, patient education, and health care professionals (http://www.adamimages.com). 
 
2.2.1 Communicating ‘pure’ information 
The style of this panel is referred to as a ‘textbook style’ because of the clear and easily 




would be an example of an image created using the Tylerian curriculum theory, with 
pure facts that have been determined as ‘good facts to know’ and no social context given 
(Lindauer, 2005). The images are presented as pictorial models, which represent medical 
informative interpretations but with no attempt to evoke any emotion or social context 
(Dobos et al., 2014). The biggest advantage of this style is the informative and 
authoritative feel of this style, which makes it familiar to the tested cohort for this study. 
Participants were mainly students who are used to taking in information presented in this 
fashion. Therefore, they may be able to utilize their experiences to understand the 
information presented faster and easier than if the style was unknown and in need of 
active deciphering (Boud, 1993). Furthermore, this familiarity and sense of authority 
helps increase the trust in the validity of the presented information as students would be 
accustomed to receiving information from trustworthy sources, such as textbooks, in this 














Figure 2.2. Final version of the textbook-styled panel. An A4 (landscape) print with a capital ‘A’ in upper 
left corner was laminated and used to show to survey participants  
 
 
2.3 Graphic representational panel 
The works of Nigel Holmes inspired the style for the graphic representation panel. 
Holmes is a well-established American graphic artist, known for his advocacy of visual 
embellishment in representational graphics (Bateman et al., 2010). This way of 




more traditional didactic representation void of emotional signals towards a more graphic 
representation also means incorporating an emotional latent message, whether intended 
or not (Bateman et al., 2010). 
 
2.3.1 Emotional connections as a vehicle for communication  
The importance of the emotional state on cognitive processing (Dobos et al. 2014) could, 
when used properly, increase the educational value of the panels. It is, however, 
important to tread carefully, as the emotional response might not be the intended one 
(Bateman et al., 2010). Visualisations can be highly influential when a viewer gains a 
perception of an issue which thereby directs their behaviour (Nicholson-Cole, 2005). 
Furthermore, information visualised with graphic representations has been shown to ease 
the understanding of the data for patients discussing treatment with their doctor (Bantug 
et al., 2015).    
 
In the case of the graphic representational panel, the audience was intended to connect 
with the image and feel empathy for the lady on the panel. The emotionless model in the 
textbook-styled panel has here been transformed into a representational and relatable 
character who could thereby spark an emotional response (Bateman et al., 2012; 
McCloud, 1993). Empathy was intended to underline the relevance of the communicated 
information, making it personal relevant. We all know someone who has had a bad 
headache recently, or we might even have had one ourself (WHO, 2012). The importance 
of attention to facilitate learning was addressed by the use of colour, which has proven 




Figure 2.3. Final version of the graphic representational panel. An A4 (landscape) print with a capital ‘B’ 
in upper left corner was laminated and used to show to survey participants  
 
2.4 Comic book-styled panel 
A comic book-styled panel was created to investigate whether participants would prefer 
the communicated information delivered in the form of a coherent narrative. The style of 
a comic book was chosen as it provides a well-known style of storytelling, which 
allowed the text to be delivered in natural sections (McCloud, 1993). The comic book 
style further allowed the narrative to be put into active language and delivered as a 
conversation between two characters. This was considered important, as all of the 
information could not easily be put into one coherent narrative, following the 
recommended word limit from literature. One established recommendation for words on 
a panel is 54 words or fewer (Serrell, 2015). Being unable to meet this word limit, it was 
crucial to put the text into a well-known form that would appear as unintimidating as 
possible. To maximise the panel’s appeal it was important to make the benefit of reading 
the panel appear worth the effort (Bitgood, 2013). This panel contains 124 words in total 






When communicating information in a museum it is vital to make the information 
personally relevant to the visitor (Bitgood, 2013; Serrell, 2015). This is why the comic 
book style was kept naïve, with few details and using characters readily identifiable to a 
university audience. When a comic book character is kept naïve (depicted with few 
characteristic details) it leaves the reader to “fill in the blanks” and to project qualities 
onto the character themselves. This process allows the character to become identifiable 
and relatable to a broad range of readers on a personal level (McCloud, 1993).  
 
2.4.1 The power of a narrative 
The Lascaux cave in France has preserved an impressive painting created 16,000 years 
ago. Researchers today debate whether it tells the story of the oldest map of the world 
(Cunningham, 2011) or that of a man’s vivid dreams (Dehaene, 2014). Regardless, its 
mere existence, alongside that of legends and mythologies dating 100,000 years back, 
would suggest that the use of storytelling and narratives has been around as long as there 
have been people (Haven, 2007). Modern research indicates that stories predate spoken 
language (Haven, 2007). In fact, narratives lie at the very core of how we, as human 
beings, learn and make sense of the world (Haven, 2007 and Bedford, 2001). In 
educational terms this concept of narrative cognition is described by the narrative 
curriculum theory (Lindauer, 2005). In recent years, narrative and storytelling have been 
increasingly recommended as vehicles for science communication, due to their ability to 
bridge the gap between experts and the lay public (Avraamidou & Osborne,, 2009). 
Additionally, the use of narratives has been found to stimulate reflection and debate 
(Kelly, 2010; Pedretti, 2004), and to assist in highlighting personal relevance 
(Skydsgaard et al., 2016). As Skydsgaard et al. (2016, p. 52) phrase it: ‘Narratives from 
members of the same target group as the audience increases the personal relevance of 
the exhibition…’. All these qualities of narrative were considered when designing the 
comic book-styled panel in order to increase the relevance of the information 
communicated.  
 
The setting of students in dialogue during a study session was intended to make the 
narrative relatable to the audience. It combines implementation of the social semiotic 
theory and the narrative curriculum theory into the design process. It was presumed that 




session with friends or colleagues and associate it with the uptake of information, strains 
on the neck and maybe even headaches. The potential emotional association might 
further assist cognitive processing and increase the likelihood of the information being 
evaluated as personally relevant to the visitor (Dobos et al., 2014; Lindauer, 2005).  
Figure 2.4. Final version of the comic book-styled panel. An A4 (landscape) print with a capital ‘C’ in 
upper left corner was laminated and used to show to survey participants.  
 
Thus, the design of all three panels was informed by scholarly literature and all have 
educational value according to the presented theory. After they were created, their 
effectiveness in communicating the information about headaches and their visual appeal 
were examined through face-to-face surveys. The creation of the survey instrument and 
the analysis of the collected data are presented next, in Chapter Three.    





Chapter Three: Research analysis for the academic component 
 
This chapter addresses the academic component of this thesis. I describe a survey 
conducted to investigate the visual appeal and educational value of three information 
panels. The aim was to evaluate a panel currently in use by the Brain Health Research 
Centre from the University of Otago, when displaying their brain exhibit. Can this panel 
be improved upon by changing the design style with which its information is presented? 
Each of the three panels contained exactly same information, but differed in design style; 
one was designed from a textbook approach, one from a graphic approach, and one from 
a narrative approach.   
 
The main research questions of this study were:  
• Do different design styles affect visitors’ tendency to read and understand 
information panels?  
• Of the three design styles presented, was there a design style that was generally 
preferred for an information panel? Were there consistent reasons given for any 
preference? 
3.1 Methods 
3.1.1 Research preparation 
3.1.1.1 Experimental design 
This case study was designed as a comparative experiment examining response to three 
information panels using a mixed methods approach (Creswell, 2009). A total of 204 
participants completed the same survey, but were shown different initial panels to 
examine before comparing all three panels. First, before any panel was introduced, a 
baseline of knowledge about the topic was established with questions about headaches 
(see Appendix II). Secondly, participants were shown one of the three panels, were asked 
to judge this panel and to add any new knowledge learnt from reading the panel to their 
previous response, using a different coloured pen. Finally, participants were shown all 
three panels, asked to compare the different styles, identify their favourite for a museum 





The method of data collection was an on-site, face-to-face survey given to participants to 
fill out. This method was selected for its benefits, in terms of a relatively high response 
rate, the ability of the interviewer to prompt and request additional information, and the 
potential to ask more complicated tasks of the respondent, such as returning to already 
answered questions (Blair et al., 2005). This face-to-face approach has the additional 
effect of enabling open-ended questions without potential increase in confusion for 
participants as they were free to ask clarifying questions (Fowler, 2009). The surveys 
were conducted in various places throughout the university grounds on the University of 
Otago as described in the section on data collection. Almost all survey participants were 
either students or staff at the university.  
 
This project dealt with general knowledge-increase over a short period of time among 
participants.,No demographic information was collected apart from level of education 
(either studying or highest achieved), major, and the presence/absence of recurrent 
headaches (see App. I). In an effort to keep the survey as short as possible, no other 
demographic data were collected. 
3.1.1.2 Survey development 
When a potential respondent is deciding whether to participate in a survey or not, the 
cost, such as time, work load and inconvenience, must be perceived to be lower than the 
benefit of participating, e.g. participating in an interesting project, helping out a fellow 
student with her research, or eating a treat (Blair et al., 2005). This descriptive survey 
was designed to have a short response time of about five minutes so as to minimise the 
perceived workload.  
 
The author developed the survey, with feedback from the supervisors. After the initial 
survey development, the survey was presented to a science communication research 
group at The Centre For Science Communication, University of Otago, and revised 
according to recommendations and editorial suggestions. Finally, a complete draft of the 
survey was piloted with five PhD students from other disciplines than science 
communication. During this test response time, any clarifying questions were noted and 






Former version Altered version 
Please look at panel before moving on to next page. Please look at panel now. 
Which different types of headaches do you know? List as many types of headaches as you know. 
What are you studying? What is your major? 
 
The questionnaire was a mix of 9 closed and open-ended questions, as well as 2 Likert 
scale questions (1 = strongly disagree, 2 = disagree, 3 = neutral, 4 = agree and 5 = 
strongly agree). A complete copy of the final survey can be found in Appendix III. The 
Likert scale questions were used to determine whether participants found the panels easy 
to understand and whether they were visually appealing. The open-ended questions were 
used to establish baseline knowledge and potential improvement as well as establishing 
whether common thoughts and perceptions were expressed when participants explained 
their choice of a preferred panel.  
3.1.2 Data collection 
3.1.2.1 Study participants and cohorts 
All surveys were conducted on the campus grounds of the University of Otago, between 
September and November 2015, during the second semester. Anecdotally, participants 
were mainly students and staff members,. Sampling sites included outside recreation 
areas, where students tend to gather to relax or have lunch on warm, sunny days, at the 
free student breakfast provided throughout the semester by Otago University Students’ 
Association at their venue, at recreational areas in front of the libraries around campus 
and in the residential postgraduate college, Abbey College. People were asked whether 
they were over 18 as a qualifying question and only those aged 18 or above were asked 
to participate. This population was considered to be an appropriate test group, given the 
Brain Health Research Centre’s frequent use of its brain exhibit as a tool for student 
outreach.  
 
During sampling, participants were asked to take a closer look at one of the three panels, 
before moving on to directly comparing all three panels. At any given site and day, all 
three panels was circulated equally, so as to test all panels at all sites. Generally, two 
respondents were asked to examine the textbook-styled panel, the next two respondents 
examined the graphic representational panel, the next two the comic book-styled panel 
and then back to the top. The circulation was done so that any participant examining the 




panels had not seen any of the panels beforehand, and when surveying two respondents 
together they examined the same panel first. Two hundred and four questionnaires were 
collected with 66 participants in cohort A, who first viewed the textbook-styled panel, 71 
participants in cohort B, who focused on the graphic representational panel, and 67 
participants in cohort C, who examined the comic book-styled panel. 
 
Selection of participants was random, although no groups were approached. Only people 
either sitting alone or in pairs were asked to participate. This selection criterion ensured 
interviewer control over the answering process and avoided respondents helping each 
other out with answers and thereby creating skewed and dependent answers biased in one 
direction (Blair et al., 2005). 
 
3.1.2.2 Question delivery 
Ethics approval to conduct the survey was granted by the University of Otago (Human 
Ethics committee approval number D15/286). All participants were provided with a 
participant information sheet and asked to sign a participant consent form before the 
survey was conducted. A copy of the participant information sheet and consent form can 
be found in Appendix IV. Throughout the entire process of surveying, care was taken 
when interacting with participants. Body language was consistent, and participants were 
approached with smile, a polite tone and offered an individually wrapped sweet. It was 
made clear that participation in the survey was not a requirement for accepting a sweet. 
All participants were given the same introduction and no additional assistance, apart 
from a few standardised clarifications provided to reoccurring. Care was taken to provide 
consistent clarifications throughout the entire survey period (Fowler, 2009) (see Table 







During the survey, participants were asked if they themselves suffer from recurrent 
headaches. If participants answered yes to this question, they were provided with the 
telephone number of the university student health as well as the telephone number for the 












3.1.3 Data analysis 
3.1.3.1 Quantitative analysis 
All quantitative data collected through the surveys were non-parametric and categorical 
(e.g. Yes/No, Likert scale questions, and “choose one of three panels”) or continuous 
(e.g. How many types of headaches or factors could a participant mention before and 
after viewing a panel?). All statistical analysis on the quantitative data was carried out in 
Question Participants’ query Clarification 
The word “panel” “Which panel?”  
Or, “What do you mean by 
panel?” 
The word “panel” was clarified as an 
“information poster for a museum or an 
exhibition” 
 
Do you suffer from 
recurring headaches? 
“What do you mean with 
recurring?”  
Or, “What qualifies as 
recurring?”  
Do you suffer from headaches often and is it 
an issue for you? 
List as many types of 
headaches as you can 
“What are types of headaches?”  
Or, “Is migraine a type of 
headache?” 
Different types, categorisations or names for 
different headaches 
If you suffer from recurring headaches help is 
available from  
Student health 
Free phone 0800 479 821 (including cellphones)  
or  
School of Physiotherapy at University of Otago.                       
For details or to book an appointment to treat 
headaches and migraine call 03 479 5757  
If you suffer from recurring headaches help is 
available from  
 
Figure 3.1 Information slip on where to find help in 
case of recurring headaches 
 




SPSS version 22 (SPSS). This analysis focussed on relationships between factors as well 
as similarities and differences between viewer responses to panels, whether any 
differences were statistically significant and if so, what was the effect size. 
SPSS was used for descriptive statistics as well as the following tests: 
 
• The Kruskal-Wallis Test is a non-parametric alternative to a one-way-between-
groups analysis of variance. It requires one categorical independent variable, e.g. 
the three cohorts, and one continuous dependent variable (Pallant, 2010), for 
example participants’ level of education, which was coded from 0 to 3. 
• A Mann-Whitney U Test was used to evaluate the difference between two 
independent groups (Pallant, 2010), such as panel preference in two different 
cohorts. 
• A Wilcoxon signed rank test, was used to compare two repeated measurements of 
the same participants under two different circumstances, for instance, a pre- and 
post-test to see if viewing of a panel increased participants’ ability to name 
categories of headaches (Pallant, 2010). 
• Chi-square Test for Goodness of Fit was used to compare proportions of an 
examined group with a previous study or a hypothetical value, as used when 
comparing panel preference to a hypothetical even distribution of 33.3% per 
panel (Pallant, 2010). 
All tests used were for non-parametric data and assumed independent responses (Pallant, 
2010). 
 
In addition to whether an investigated relationship is statistically significant, the effect 
size can be calculated. This was done manually with the formula r = z / √n.  
The z value was provided either by an SPSS run Mann-Whitney U test or a Wilcoxon 
signed rank test and describes the value for a z-approximation test. N is the total number 
of cases (Pallant, 2010), with n describing a subset of participants (for this data set 
usually the number of participants in two compared cohorts). The effect size is given 
alongside the statistical significance and describes the magnitude of the difference 
between the cohorts in relation to a tested factor (Sullivan & Feinn, 2012). The value of 
the effect size was evaluated as described by Pallant (2010, p. 230) using Cohen criteria, 
where an effect size <= 0.1 is small, 0.2 = medium effect, 0.3 = large effect, and anything 




3.1.3.2 Qualitative analysis 
Qualitative data were collected from two open-ended questions: “Why [did you choose 
that panel as your favourite for an exhibit]?” and “Would you prefer a different panel in 
another situation?”. As is often the case with open-ended questions, the responses 
collected were unstructured (Pantangi & Chakraborty, 2012). Hence, computer-assisted 
qualitative data analysis was used to analyse these responses. Four datasets were 
generated for this stage, one for preference for each of the three panels and one 
concerning the panels’ usefulness in settings outside of a museum exhibition. 
To discover the common themes and associations expressed by participants in their 
responses, two different kinds of analytical approaches were used. The reason behind 
using two different approaches of text analysis was to cross-validate the results and 
confirm the analysis.  
 
The first approach used for analysis was a simple word cloud, which is rooted in the bag-
of-words approach to text analysis. In this approach the text is represented as a collection 
of words. Word order and grammar are ignored; however, frequency of occurrence is 
preserved. A word cloud is a visual way of presenting the frequency of words, where 
words that appear more often are represented in a bigger font size. A reasonable 
comprehension of what is being addressed in the text dataset can be obtained by looking 
at the words that occur most frequently. The qualitative data analysis software Nvivo 10 
was used to generate these word clouds (Bazeley & Jackson, 2013).  
 
The second approach, concept linking, is rooted in the statistical methods associated with 
Neuro-Linguistic Programming. The datasets were first parsed through SAS® Text 
Miner. At this stage, the data set was firstly lemmatised to reduce complexity. 
Lemmatisation is a simplification process where different forms of the same phrase such 
as “clear”, and “clearer” are treated as synonyms to reduce computational complexity. 
Also, similar words such as image and picture are treated as synonyms to make the data 
set more succinct. This lemmatisation was done manually to ensure that the meaning of 
the text was not lost during this process. Secondly, the SAS® Text Miner was used to 
create concept links to understand the relationship between important terms. Concept 
linking helps to clarify the relationship between words based on their co-occurrence 




hub-and-spoke diagrams, and act as windows, which help to identify key themes 
occurring in the data by highlighting relationships between terms. 
 
When assessed together, the Word Clouds and Concept links provide insight into reasons 
behind panel preference as expressed by the participants. 
 
Table 3.3. Examples of synonymised and lemmatised words in  
SAS® Text Miner. For extensive list see Appendix VII 
Original word Clubbed with: 
Image Picture (noun), picture (verb), 
pictures (noun) pictures (verb), 
images (noun), image (noun) 
Memorise memorising, memorise 




3.2.1 Quantitative Analysis 
3.2.1.1 Describing participants 
 
This study was comprised of 204 participants. Participants were assigned to one of three 
cohorts according to which panel they saw first.  
• Cohort A was comprised of 66 participants, who first saw the textbook-styled 
panel.  
• Cohort B was comprised of 71 participants, who first saw the graphic 
representation panel. 
• Cohort C was comprised of 67 participants, who first saw the comic book-styled 
panel.  
Out of the 204 participants, 48 or 23.5% reported to be suffering from recurring 
headaches. It was left to each participant to determine what interval defined recurring. If 
a participant required further clarification they were asked “Is it often, or something that 




 All surveys were conducted on university grounds, with undergraduate or honours being 

















A Kruskal-Wallis Test revealed no statistically significant difference in the distribution 
of current educational enrolment, or highest finished degree in the cases where 
respondent had graduated, across the three cohorts (Cohort A, n = 66: The textbook-
styled panel, Cohort B, n = 71: The graphic representational panel, Cohort C, n = 67: The 
comic book-styled panel), χ² (2, N=204)=4.493 p= 0.11. Hence, the distribution was 
consistent for all three cohorts.  
 
In addition to their educational level, participants were asked about their educational area 
of study. This was intended to provide an indicator of general interest in health science. 
Participants were divided into 5 main disciplines: health science, other science, political 
science and commerce, humanities, and other. When a participant reported more then one 
area of education, the area was noted according to the order listed above.  
A Kruskal-Wallis Test showed no statistically significant difference in the distribution 
across the cohorts with χ² (2, N=204)=4.513 p= 0.11. Thus, the distribution remained 
consistent between the cohorts.  
Figure 3.2 Percentage distribution of participant into educational levels, with participants 







Overall distribution of participants across educational levels 









Figure 3.3 Percentage distribution of participant into educational area.   
 
Furthermore, the prevalence of reported recurring headaches also remained consistent 
across all three cohorts, with a Kruskal-Wallis test showing no statistical significance; χ² 
(2, N=204)=0.273 p= 0.87.  
The analysis thus proceeded with the certainty that the data was un-skewed across the 
cohorts in all measured categories and that data were non-parametric and categorical. 
The full data set for quantitative analysis can be found in Appendix IV. The full SPSS 
output along with a full data presentation can be found in Appendix V. 
 
3.2.1.2 Improving on baseline knowledge 
To measure the improvement of baseline knowledge before and after viewing a panel, 
answers were evaluated and coded accordingly: 
For question 2 ‘List as many types of headaches as you can.’ and question 3 ‘List as 
many factors and causes of headaches as you can.’ each response was given either 0-4, or 
0-8 points, respectively, depending on the number of correct answers. Then, points were 
counted for responses before and after the participants had viewed a panel.  
Headaches can be influenced by a variety of factors. The only point-giving answers in 
this survey, however, were risk factors and causes specifically mentioned on the panel; 






Overall distribution of participants across educational areas 




et al., 2003; Wiese et al., 2000) but not counted as a valid answer in this context. See 
Table 3.4 for counted responses. 
This analysis was carried out using an educational approach derived from the Tylerian 
curriculum theory (Lindauer, 2005). 
 
Table 3.4 Point-giving answers for responses to survey question 2 and 3. *Muscle tension refers to stiff 
muscles, for instance in the neck, while muscle contraction refer to muscles contracting around blood 
vessels and interfering with blood flow. 
The only point-giving responses 
Categorisation of headaches 
Factors contributing to, and causes of, 
headaches 
Sinus Smoking 
Cluster / around eye Stress 
Tension / band around head Lack of sleep / sleep deprivation 
Migraine Alcohol / partying 
  Muscle tension* / muscle stuff 
  Poor work posture 
  Muscle contraction* 
  Poor blood flow  
 
An overall improvement in the listed categories of 61.8% was recorded. The overall 
improvement of listed factors and causes was 58.3%. The improvements of the separate 
cohorts are shown in Table 3.5. 
 
Table 3.5 Descriptive statistics of participants’ improvement of baseline knowledge about categories, 
causes of, and factors contributing to headaches, both overall and cohort-specific. N= number of 
participants.  
 
When investigating the statistical significance of the improvements in baseline 
knowledge, a Wilcoxon signed rank test showed that the overall improvements, as well 
the improvements within all the cohorts, were statistically significant with a very large 
Improvement of baseline knowledge after seeing a panel 
  Overall (N=204) 
Cohort A (n=66) 
Textbook panel 
Cohort B (n=71) 
Graphic panel 












Factors contributing to, 












effect (see Table 3.6). From this, it is evident that all three panels were efficient in a test 
of their communicative abilities, when tested immediately after being seen.  
Table 3.6 Wilcoxon signed rank test of the improvement in reported number of types and factors in 
relation to headaches before and after viewing a panel. The Z-values are based on negative ranks. The 
effect size was manually calculated as r= Z/√n, with any value over 0.3 signifying a very large effect. N is 
the total number of cases and n is the subset thereof. Significant values are marked. Cohort A evaluated the 
textbook-styled panel, cohort B evaluated the graphic representational panel and cohort C evaluated the 
comic book-styled panel. 









N = 204 n = 66 n = 71 n= 67 
Types Factors Types Factors Type Factors Types Factors 
Z -9.906 -9.571 -5.870 -5.063 -5.804 -5.965 -5.549 -5.626 
Asympt. Sig. 
(2-tailed) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Effect size I 0.69 0.67 0.72 0.62 0.69 0.71 0.68 0.69 
    
The difference between initial response and the panel-informed response was now 
calculated to determine whether the differences in levels of improvement between the 
panels were statistically significant. A Kruskal-Wallis test was run in SPSS, which 
revealed a statistically significant difference in improvement of listed factors across the 
three different cohorts, χ² (2, N=204)=5.94 p= 0.05. Cohort B recorded a higher median 
score at, Md = 2, than the other two cohorts. For cohort A, Md= 0.5 and for cohort C, Md 
= 1. Furthermore, there was no significant difference in improvement levels of known 
headache categories between the cohorts, χ² (2, N=204)=2.47 p= 0.29. 
 
The relationship between the different cohorts was investigated further for the 
improvement level of cited factors using a Mann-Witney U Test. This uncovered a 
significant difference in the level of improvement between cohort A and cohort B as well 
as between cohort B and C. There was no significant difference between cohort A and 
cohort C.  In addition to the statistical significance, the effect size was also calculated. 
The differences between both cohorts A and B, and cohort B and C were found to have a 






Table 3.7 Results from a Mann-Whitney U Test, investigating potential differences in participants 
improvement of baseline knowledge about causes of, and factors contributing to headaches, across cohorts. 
N=combined number of cases from the two compared cohorts. Effect size calculated manually as r= Z/√n, 
with 0.1 = small effect, 0.2 = medium effect and 0.3 = large effect. Cohort A evaluated the textbook-styled 
panel, cohort B evaluated the graphic representational panel and cohort C evaluated the comic book-styled 








These results suggest that the graphic representational panel was most effective in 
communicating the risk factors related to, and causes of, headaches. There was no 
statistically significant difference between the textbook-styled panel and the comic book-
styled panel. 
 
3.2.1.3 Reading levels of the panels 
During the survey participants were asked whether they had read all the text, some of the 
text or none of the text on the panel. All participants reported reading some or all of the 
text (Figure 3.4). A Kruskal-Wallis Test revealed a statistically significant difference in 
the number of participants to read all the text on the first viewed panel across the three 
cohorts (Cohort A, n = 66: Textbook-styled panel, Cohort B, n = 71: Graphic 
representational panel, Cohort C, n = 67: Comic book-styled panel), χ² (2, N=204)=11.23 
p= 0.004. All panels were found to have a median score of 2. 
The relationships were further investigated by a Mann-Whitney Test, which revealed a 
statistically significant difference; the graphic representational panel was getting fully 
read by fewer participants than the other two panels with a medium to large effect size. 
There was no significant difference between the textbook-styled panel and the comic 
book-styled panel. 
 
The difference of improvement levels in-between the cohorts, with A being the 
textbook panel, B being the graphic panel and C being the comic panel. 
Cohorts A and B B and C A and C 
n 137 138 133 
Z-value -2.081 -2.086 -0.291 
Asymp. Sig. (2-tailed) 0.044 0.044 0.77 




Figure 3.4 The percentage split across the cohorts of participants, who reported having read all the text on 
the panel or only part of the text. Note that no participants reported not having read any of the text. Panel 
A: the textbook-styled panel (n=66), panel B: the graphic representational panel (n=71) and panel C: the 





Table 3.8 SPSS run Mann-Whitney U Test of the difference in reading levels between cohorts. Effect size 
calculated manually as r= Z/√N, with 0.1 = small effect, 0.2 = medium effect and 0.3 = large effect. 
Cohort A evaluated the textbook-styled panel, cohort B evaluated the graphic representational panel and 
cohort C evaluated the comic book-styled panel. Significant values are marked. 
 
 
3.2.1.4 Likert scale rating of the panels 
During the survey participants were asked to judge the ease with which a panel was 
understood and how visually pleasing they found it. This was done using 2 questions on 
a Likert scale going from one to five. It was not advertised that the interviewer was also 
the artist, but if questioned about the connection I did inform the participant of this fact 









read	all	 86.4	 71.8	 92.5	
read	some	 13.6	 28.2	 7.5	
read	none	 0	 0	 0	
Percentage of participants reading the text on the first viewed 
panel 
Difference in participants’ reading levels across the three cohorts 
Cohorts A and B B and C A and C 
n 137 138 133 
Z-value -2.073 -3.145 -1.156 
Asymp. Sig. (2-tailed) 0.04 0.00 0.25 




Table 3.9 Likert scale ratings of the three panels. n= number of respondents for each of the panel, with 1 = 
strongly disagree, 3 = neutral to 5 = strongly agree. 








n 66 71 67 
The panel is easy to understand 4.4 4.1 4.0 
The panel is visually appealing 3.9 3.8 3.5 
 
 
A Kruskal-Wallis Test showed that the difference across the three cohorts was 
statistically significant for both categories (Cohort A, n = 66: textbook-styled panel, 
cohort 2, n = 71, graphic representational panel, cohort C, n = 67: comic book-styled 
panel):  
• Ease of understanding:  
χ² (2, N=204)=15.88 p= 0.00, with cohort A recording a higher median score 
(Md=5) than the other two cohorts, which both recorded a median value of 4. 
• Visually pleasing: 
χ² (2, N=204)=12.85 p= 0.00, with both cohort A and cohort B recording a 
median score of 4 and cohort C recording a median score of 3. 
 
A Mann-Whitney U test comparing the cohorts showed that the textbook-styled panel 
scored significantly higher than the comic book-styled panel in both understanding and 
visual appeal (Table 3.10). The textbook-styled panel also scored significantly higher 
than the graphic representational panel in understanding, but with no significant 
difference in rating of visual appeal. The graphic representational panel scored 
significantly higher than the comic book-styled panel in visual appeal, but with no 
















Table 3.10 SPSS run Mann-Whitney U test evaluating the difference in Likert scale ratings between the 
panels. Effect size calculated manually as r= Z/√n, with 0.1 = small effect, 0.2 = medium effect and 0.3 = 
large effect. Panel A: the textbook-styled panel, panel B: the graphic representational panel and panel C: 
the comic book-styled panel. N: total number of cases. U: ease of understanding. V: visually pleasing. 
Significant values are marked. 
Difference in Likert scale evaluations across the three panels 
Compared panels A + B 
 
A + C B + C 
n 137 133 138 
  U V U V U V 
Z-value -2.583 -1.169 -3.909 -3.306 -1.432 -2.613 
Asymp. Sig. (2-tailed) 0.01 0.24 0.00 0.00 0.15 0.01 
Effect size I 0.22 0.10 0.34 0.29 0.10 0.22 
 
 
3.2.1.5 Participants’ preferred panel 
The textbook-styled panel was preferred by 57% of all participants. The graphic panel 
(B) was preferred by 39% of participants, with the comic panel (C) only preferred by 4% 





It was tested whether the distribution of panel preference differentiated significantly from 




Overall percentage of panel preference 
Panel preference A Panel preference B Panel preference C 
Figure 3.5 Percentage distribution of preferred panel across all respondents. Panel A: the textbook-styled 




test for goodness of fit, with expected values set to be equal. Hence, a frequency of 68, or 
33,3%, was expected for each panel. The chi-square goodness-of-fit test demonstrated a 
statistically significant difference in panel preference to a theoretically equal distribution, 
χ² (2, N=204)=88.941 p= 0.00. 
 
It is interesting to note that a Kruskal-Wallis test showed no significant difference in 
preferred panel between the cohorts χ² (2, N=204)=4.721 p = 0.09 Hence, it made no 
difference to a participant’s panel preference, which panel he or she first saw and 
evaluated. Furthermore, the textbook-styled panel and the comic book-styled panel 
showed the highest percentage of preference in another cohort than its own. For example 
38.8% of the group preferring the textbook-styled panel belonged to cohort C, and was 
thus asked to evaluate the comic book-styled panel (see Table 3.11). 
 
Finally, it was investigated whether a correlation existed between panel-preference and 
recorded personal characteristics of the participants. It was found that neither educational 
discipline, educational level, nor the issue of recurring headaches had any influence on 






















Table 3.11. Distribution of panel preference frequencies across the three cohorts (SPSS, Crosstabs). Each 
subscript letter denotes a subset of preferred panel categories whose column proportions do not differ 














Count 34a 29a 3a 66 
% within 




29.3% 36.3% 37.5% 32.4% 
% of Total 16.7% 14.2% 1.5% 32.4% 
B 
graphic 
Count 37a 30a 4a 71 
% within 




31.9% 37.5% 50.0% 34.8% 
% of Total 18.1% 14.7% 2.0% 34.8% 
C 
comic 
Count 45a 21a 1a 67 
% within 




38.8% 26.3% 12.5% 32.8% 
% of Total 22.1% 10.3% 0.5% 32.8% 
Total 
Count 116 80 8 204 
% within 




100.0% 100.0% 100.0% 100.0% 




3.2.2 Qualitative Analysis 
Complete tables showing all synonymised and lemmatised words from SAS® Text 
Minor can be found in Appendix VII. Transcriptions of all analysed comments can be 
found in Appendix VI. 
 
3.2.2.1 Reasons for panel preference 
Responses to the question ‘Why [did you prefer the indicated panel]?’ was analysed 
using Nvivo and SAS® Text Miner. This question was analysed for preference of the 
textbook-styled panel and for preference of the graphic representational panel, but not for 
the comic book-styled panel. Only eight participants out of the 204 questioned preferred 
the comic book-styled panel, hence, the compilation of explanations for this panel was 
too small to deduce any trends for this group’s reasons behind preferring the comic book-
styled panel.  
 
3.2.2.1.1 The textbook-styled panel 
Participants who preferred the textbook-styled panel used these words to explain their 
























Figure 3.6. NVivo word cloud created from explanations of preference for the 
textbook-styled panel. n = 116. Level of matching words was set at similar 







It is evident from the word cloud that factors such as clear information, understanding 
and visual impression were all considered important and played a vital part in 
participants’ panel-preference.   
 
The given reasons behind preferring the textbook-styled panel were additionally analysed 
with SAS® Text Miner. After synonymising and lemmatising appropriate words, the 
most prevalent phrase was ‘easy’, which appeared 65 times in total and was present in 57 
















The term ‘easy’ was investigated by creating a concept link. This revealed that ‘easy’ 
was most strongly associated with the term ‘read’ followed by ‘understand’. These 
findings confirmed that an overall perceptions of the textbook-styled panel as being easy 
to read and to understand were the main reasons given for preferring this panel. This was 
further validated by an automated topic discovery, by SAS ® Text miner, which was 
used to determine the most prevalent topics. Table 3.12 shows topics present in at least 





Figure 3.7. Concept link for term ‘easy’ with an expansion for 
term ‘read’, which is the word strongest associated with ‘easy’. 





Table 3.12. Automated topic discovery conducted in SAS ® Text Miner for respondents preferring the 
textbook-styled panel. Ranked after frequency, with present in highest number of comments listed first. N= 
116.  
Text Topic Node Output for the textbook-styled panel 
















According to the automated topic discovery, the reasons for preferring the textbook-
styled panel were the readability, the structure and the balance between text and image. A 
design feature that seemed to separate the textbook-styled panel from the others was the 
presence of four distinct heads separately depicting the four types of headaches, as 
commented on by this participant: 
 
[The textbook-styled panel] separates the different kinds of headaches and has 
distinct corresponding pictures that associate to the particular headache. 
 
This pictorial, was moreover highlighted as a direct preference when comparing the three 
panels as illustrated by this comment: 
‘[The graphic representational panel is] visually appealing, however, [the 





3.2.2.1.2 The graphic representational panel 
The graphic representational panel was, according to the preliminary word cloud from 
Nvivo, mainly preferred for its visual appeal with a colourful image and an attractive and 



















Figure 3.8. Nvivo word cloud created from justifications of preference for panel B. n = 80. Level of 
matching words was set at ‘similar’, which includes generalisations. 
 
This emerging theme was confirmed by a deeper analysis in SAS ® Text Miner. The 
most prevalent word was ‘visual’, which was mentioned in almost half the comments, 
specifically in 36 comments out of 80. Terms associated with ‘visual’ were explored by 
creating a concept link. It was unearthed that ‘visual’ strongest association was appeal, 
which again was related to concepts such as ‘attractive’, ‘cohesive’ and ‘clarity’. Reading 





















Looking at the output from the automated topic discovery it becomes evident that not 
only the visual appeal, but also the simplicity of the design and the ease and speed with 
which the information can be absorbed, influenced participants who preferred this panel 
above the two alternatives. These topics were illustrated by comments such as this: 
  
[The graphical representational panel was] more condensed and intuitive 
because it’s all integrated into one image. [The comic book-styled panel] is too 
wordy and [the textbook-styled panel] presents the information in a more 
segregated way, which is unnecessary when it can be explained more simply. 
 
Table 3.13 shows topics found in at least 5 out of the 80 comments made in explanation 
for preference for the graphical representational panel. It is worth noting the similarity 
that exists between reasons for preferring the graphical representational panel and 
reasons for preferring the textbook-styled panel. The ease with which the panel was 
understood was highly valued by both groups. Furthermore, both groups valued the 
visual, although the graphic representational panel was preferred for its visual appeal, 




Figure 3.9. Concept link for term ‘visual’ with an expansion for 
term ‘appeal’, which is the word visual is strongest associated. An 









Table 3.13. Automated topic discovery conducted in SAS ® Text Miner for  
respondents, who preferred the graphic representational panel. Ranked after  
frequency, with present in highest number of comments listed first. n= 80.  
Text Topic Node Output for the graphic representational panel 


















The graphic representational panel differentiated from the textbook-styled panel in its 
attempt not only to provide a medical representation of the information, but by making it 
emotionally relatable and personally relevant. Participants mainly seemed to respond 
positively to this, but one comment did highlight the importance of showing the utmost 
care, when producing emotional responses.  This participant’s reaction differed 
significantly from that intended: 
 
…[The graphic representational panel] looks like a depressed woman (she looks 
down and hand in the face) that makes me sad… 
  
3.2.2.1.3 The comic book-styled panel 
The frequency of participants reporting to prefer the comic book-styled panel was too 
small to produce enough comments to deduce general patterns. However, the word cloud 




differentiate this panel from its two alternatives. The main reason does however seem to 





3.2.2.2 Perception of the communicated information  
Finally, two concept links were created for the term ‘information’, one for the group 
preferring the textbook-styled panel and one for the group preferring the graphical 
representational panel. For an exhibit with the aim of communicating information about 
the brain, and for the panel in this case study providing information about headaches, it is 
valuable to evaluate how the presented information was perceived. As it is evident, from 
the words associated with information, both panels were preferred, at least partly, 
because the information communicated was considered easy, clear, and fast to obtain. 
This confirms advice for creating museum labels found in existing literature (Bitgood, 
2013 and Serrel, 2015). 
 
  
Figure 3.12. NVivo word cloud created from justifications of preference of the 











Figure 3.10. Concept link for the term 
‘information’. Created in SAS ® Text 
Miner from comment describing 
respondent’s preference of the 
textbook-styled panel A. n = 116. 
Figure 3.11. Concept link for the term 
‘information’. Created in SAS ® Text 
Miner from comment describing 
respondent’s preference of the graphic 




3.2.2.3 Panel preference in a scenario outside of an exhibit. 
After having explained their choice of preferred panel, participants were asked to 
imagine alternative scenarios, where they might prefer a different panel. This question 






The textbook-styled panel was in particular associated with textbooks and considered 
appropriate for formal settings such as pamphlets in a doctor’s office.  
 
[The textbook-styled panel] in a textbook because it gives you more in depth 
information 
 
These associations align with the textbook-styled panel being created from a Tylerian 
curriculum theory perspective, and the hypothesis that the authoritative style would be 
recognisable for a sample group largely of students connected to a university.  
 
Figure 3.13. Concept link for term ‘panelA’, as in the textbook-styled panel. Created in 
SAS ® Text Miner. Responses were all transcribed so the references such as A or panel 
A were coded as ‘panelA’. This was done to prevent skewed date where every ‘a’ 









Figure 3.14. Concept link for term ‘panel B’, as in the graphic representational panel. Created in SAS ® 
Text Miner. Responses were all transcribed so the references such as ‘B’ or ‘panel B’ were coded as 
‘panelB’. n=197. 
 
The graphic representational panel was considered more visual than the other panels and 
found appropriate for posters and articles in magazines.   
 
[The graphic representational panel would be preferable for a] visual display for 
adults in poster form 
 
I would prefer [The comic book-styled panel] in an article, as the story is more 
compelling than just facts, and gives people/readers something to relate to. I 
would prefer [The graphic representational panel] in a magazine article or blog, 
because it is visually compelling, as an addition to the article. 
 
The comic book-styled panel was particularly associated with newspapers and was 
preferred for settings where participants would be expecting the read larger amounts of 
text.  
 
In a newspaper I would prefer [The comic book-styled panel]. This is because it 






Figure 3.15. Concept link for term ‘panelC’, as in the comic book-styled panel. Created in SAS ® Text 
Miner. Responses were all transcribed so that references such as ‘C’,‘ panel C and phrases like ‘the comic 




This study has examined different versions of an information panel from a mobile brain 
exhibit belonging to the Brain Health Research Centre, University of Otago. It was asked 
whether the design of the panel was efficient in communicating basic information about 
headaches or if an alternative design approach would be more appealing or more 
effective in communicating information. Furthermore, the study sought to investigate 
what effect different design styles have on visitor’s tendency to read and understand 
information panels and whether one of the tested design styles was generally preferred. 
First, three panels with the same information, but different styles were designed. 
Secondly, responses to the panels were explored through a survey. Finally, the data were 
analysed and the following discusses the significant findings.  
 
3.3.1 The design process 
The desired outcome of the design process was three aesthetically appealing panels, 
which efficiently communicated basic information about headaches.  
 
All three panels meet the criteria of efficiently communicating the information with an 
overall improvement in participants’ ability to list categories as well as risk factors and 




effectiveness with which information was communicated, was examined by surveying a 
sample group on the campus area of the University of Otago. This was convenient 
sampling and was justified be the fact that this project focused on a university outreach 
tool often, although not exclusively, displayed near the campus area where the survey 
was carried out.  
 
All three panels were evaluated to be aesthetically appealing based on survey results 
where participants were, asked to rate how much or little they agreed with the statement 
that ‘the panel is visually appealing’. Respondents across all three cohorts agreed with 
the statement with an overall Likert scale rating for all thee panels of 4 or ‘agree’ (see 
section: ‘Likert scale ratings of the panels’ for additional information). Hence, the initial 
aim of the design process was met and the panels were considered appropriate test-
subjects to support further investigation of this study’s research questions.  
 
3.3.2 Comparing the panels  
The differences and similarities between the panels were investigated to determine if any 
trends could be deduced and any general recommendations for future designs could be 
formulated. 
 
3.3.2.1 Communicating the information 
No significant differences in viewers’ increased ability to list types (or categories) of 
headaches were found between panels. This lack of difference contradicted expectations, 
as the pictorial showing the faces separately depicting each type of headache, along with 
its placement, was a design features exclusively from the textbook-styled panel, which 
was singled out as being exceptionally good. Additionally, some participants commented 
on this feature as a reason for preferring the textbook-styled panel above the others. 
The lack of translation of the preference of this design feature into better learning shines 
a light to the importance of testing a panel (or an exhibit) to measure whether the 
outcome matches the aim set by the design team and the research organisation/museum. 
A feature might easily be appreciated and appear successful but fail to provide the 





The Tylerian curriculum theory of providing pure fact (Lindauer, 2005) seemed to 
resonate with the participants. The textbook-style did, as expected, appear to be 
appreciated for its familiar style, which made it easy to understand (Boud, 1993), and the 
didactic feel to it, which may have made the information appear more trustworthy than 
the information presented by a different and less authoritative style (Bucchi, 2013). 
 
The graphic representational panel proved most effective, when tested for 
improvement in the number of listed factors and causes of headaches. There was 
no difference between the textbook-styled panel and the comic book styled-
panel. This supports the value of highlighting facts in a creative way that makes 
it eye-catching because it is different, stands out, and can be read at a glance 
(Bitgood, 2013; Perry, 2012; Serrell, 2015). 
 
3.3.2.2 Getting the panels read 
The graphic representational panel was the least read panel out of the three, with only 
71.8 % of participants reporting they read all the text on the panel. A panel is less likely 
to be read in an exhibit setting than in a laboratory setting like the one used for this 
research (Serrell, 2015), therefore a high reading level for a laboratory setting is 
essential, when evaluating the likelihood of a panel being read as part of an exhibit. 
Reasons for the low level of reading could be the placement of the words (Serrell, 2015), 
which were not all on the same level, and the background colour being too dominant. 
 
It is worth noting how the graphic representational panel group improved most on 
reporting risk factors and did not differentiate from the other panels in naming types of 
headaches, despite reporting the lowest level of participants reading it through. This 
suggests that the visual with the risk factors highlighted in individual bubbles did create 
an easier fact-uptake that the listing in the textbook-styled panel and the incorporation 
into a dialogue as seen in the comic book styled panel. It was outside the scope of this 
case study, but a follow-up study evaluating and comparing retention of these risk factors 
would be interesting.  
 
High levels of visual communication have been shown to increase ease of information 
uptake (Perry, 2012). However, the preferred style and complexity of the visual 




(Bantug et al., 2015). Participants in both the group who preferred the graphic 
representational panel and the group preferring the textbook-styled panel commented 
favourably on the visual appeal and communication of information. An additional quality 
commented on was that it could be understood at a glance. The presentation of the 
different types of headaches, as presented by the textbook-styled panel, was commented 
on by some participants, as an advantage and reason for preferring this panel. It remains 
puzzling that this highlighted visual failed to translate into better improvement in listing 
of categories than the other panels. One reason, however, could be that despite this being 
a preferred clear visual it failed to create an emotional connection or personal relevance 
(Tesoriero & Rickard, 2012; Zembylas, 2005).  
 
The comic book-styled panel was the one to be read through by most participants, which 
speaks to the value of presenting text in the form of a narrative (Haven, 2007). However, 
the higher level of participants reading all the text on the comic book-styled panel did not 
translate into better performance for this panel when tested for ability to communicate 
the information.  Although the reading levels for the textbook-styled panel and comic 
book-styled panel did not differentiate significantly, the amount of reading in the comic 
book-styled panel was widely commented on as being too much, and the textbook-styled 
panel was evaluated as being the easiest to read. This would suggest that the narrative 
approach of the comic book-styled panel was efficient in getting people to read it, but the 
amount of text was deemed inappropriate for an exhibit (Serrell, 2015).   
 
These findings indicate no clear superior style for an exhibit among the three created 
panels. As some participants noted, the best style would potentially be a combination 
created with the strength from the textbook-styled panel and the graphic representational 
panel. The findings do indicate, however, that the reading-levels of a panel do not 
necessarily function as a good indicator for this panel’s educational value.  
 
3.3.2.3 Likert scale ratings of the panels 
The textbook-styled panel scored the highest rating on the Likert scale in ease of 
understanding. The difference, however, between the textbook-styled panel and the 





The difference in ratings of ease of understanding was found to be statistically 
significant, when comparing the graphic representational panel to the comic book-styled 
panel. Thus, the participants rated the comic book-styled panel significantly lower in ease 
of understanding than any of the other panels. This finding was thought-provoking, since 
cohort C, who had been exposed to the comic book-styled panel, had shown equal 
improvement of baseline knowledge on types of headaches and risk factors as cohort A, 
who examined the textbook-styled panel, which scored the highest rating in ease of 
understanding. Hence the comic book-styled panel was perceived as much harder to 
understand, yet, when tested, respondents appeared to have learned equally well from it 
compared to the other panel options. Hence, there seems to be little association between 
how participants rated the ‘ease of understanding’ of a panel and the panel’s educational 
value. This shows the importance of testing not just the educational value of a panel but 
also the perceived workload, as a perceived higher workload will reduce the likelihood of 
a panel getting read in an exhibit (Bitgood, 2013). 
 
3.3.3 Panel-preference and educational value 
The Likert scale ratings (with the textbook-styled panel scoring highest and the comic 
book-styled scoring the lowest rating) were mirrored by the distribution of panel-
preference. The textbook-styled panel was preferred by 57% of all participants. The 
graphic representational panel was preferred by 39% of participants, with the comic 
book-styled panel preferred by only 4% of the participants. There was not found to be 
any correlation between reported characteristics of the survey participants and their 
panel-preference. This indicates that the distribution of preferences might be generalised 
to a larger population.  
  
Reasons given for preferring the textbook-styled panel involved readability, structure, 
and balance between text and images. Interestingly, reasons given for preferring the 
graphic representational panel were highly similar to the reasons behind preferring the 
textbook-styled panel. Reasons for preferring the graphic representational panel included 
visual appeal, the ease with which the panel was understood, and information being 
incorporated into an informative image. General recommendations for future panel 








Chapter Four: Conclusions and Recommendations  
 
4.1 Conclusions 
Despite the textbook-styled panel being preferred by a large majority of the participants 
in this study, I would argue that the graphic representational panel holds equal value as a 
frame to move forward with. The ability to create higher educational value without 
adding to the perceived workload by requiring high levels of reading will be well suited 
to the setting of an exhibit, such as the BHRC’s inflatable brain. However, the controlled 
setting in which these panels were tested does not translate directly to an exhibit setting, 
therefore the high value of the use of colour for the representational panel might become 
even more pronounced when visitors are left with the free choice of looking at the panel 
or not. The voluntary nature of an interaction with an exhibit does put emphasis on the 
importance of audience appreciation of the look of the panels (Bitgood, 2013; Perry 
2012; Serrel, 2015).   
 
Studies have previously focussed mainly on design considerations which increase the 
likelihood of a panel being read (Screven, 1992). I would argue that more research is 
needed, not just about getting panels read, but about getting them read in a way which 
increases the chances of the visitor walking away from the experience enriched with 
higher awareness, new knowledge, or increased interest. Regardless of what might be the 
intention behind a panel/exhibit, this study indicates that there is still a lot to be learned 
about visitor interaction when attempting to create an experience that is both entertaining 
and holds a high learning potential (Bitgood, 2014; Perry, 2012; Serrell, 2015).  
 
4.2 Recommendations  
Recommendations unearthed by this study concerning the design of information panels 
were determined as the common general factors highlighted by participants regardless of 
preferred panel. Panel appreciation and effectiveness appeared to stem from a visually 
appealing style, with emphasis on keeping text clear and easy to read. The use of colour 
and a creative representation have a positive effect as long as the educational message 





It is from these general preferences that I conclude that the design of information panels 
benefit from maintaining focus on these three pillars: the text should be kept clear and 
concise, the image should be creative and colourful without overwhelming the text, and 
the full impression should be simple and easy to understand at a glance.  
 
4.2.1 Clear and concise text 
The importance of keeping text on a panel short and precise has been emphasised by 
Serrell (2015). Her advice was further validated by this study and highlighted by 
comments such as:  
 
Easier to read because not too many words. Briefly but good and short 
explanation.  
 
Additionally the readability of the text should be given high priority when designing an 
information panel (Serrell, 2015), as emphasised by this comment:  
 
[…] the format of [the graphic representational panel] is cool, but the texts are 
not visible or big enough. 
 
Overall the length of text, the placement and the font should be an intrinsic part of 
designing a panel and can make the difference between whether a panel is approached or 
not (Bitgood, 2013; Serrell, 2015).  
 
[In the graphic representational panel the] text is not all on the same plane, 
colouring behind text makes it hard to read. [The comic book-styled panel has too 
much text and] I simply wouldn’t bother to read it.[The textbook-styled panel] is 
simple, clear and presents information in an interesting setting. 
 
[The graphic representational panel was] visually appealing. Less to read and in 





4.2.2 Creative and colourful image 
The use of colour on panels is a good way of grabbing and maintaining attention, which 
again is essential in learning (Bitgood, 2013), a point commented on by this participant 
when describing why he/she preferred the graphic representational panel: 
 
Because of the colour used and the dominance of the image. 
 
The benefit of a creative and clear presentation was supported by the significantly higher 
improvement in the number of listed risk factors associated with headaches for the group 
who viewed the graphic representational panel. This panel had the factors clearly 
displayed in thought bubbles above the head, as opposed to embedded in the text as the 
comic book-styled panel or just listed under a pictorial as in the textbook-styled panel.  
 
Because the thought bubbles are easy to understand quickly. I think [it’s] easier 
to take the information in, which is important in a museum environment where 
there is a lot of information being presented. 
 
4.2.3 Simple and easy to understand 
To promote learning from information panels these panels should be understandable at a 
glance (Perry, 2012). In order to achieve this, the message must to be clear, easy to 
understand and independent from the rest of the exhibit (Serrell, 2015), which again 
requires a simple look for the complete design. The focus can be put on the message by 
keeping the image clear (McCloud, 1993).  
 
It is easy to see what is happening, the information is clear and you [can easily 
understand] what the point of the poster is. 
 
4.3 Directions for future research 
 
In summary, described recommendations from literature have been validated. However, 
it was also revealed that additional dimensions exist. Further research should be 
conducted on how visitors read and utilise information panels. It is not enough to just get 





Traditional didactic design still holds authority, but appears to hold no higher educational 
value than a more graphic representation, despite this style’s preference among a student 
population. It would be interesting to conduct this comparison with the lay public. It is 
quite possible that a cohort not provided the training of a university study in taking up 
information and looking at didactic images, would evaluate the panels quite differently.     
 
The graphic representational panel provided the best-measured learning outcome and was 
pinpointed as being visually pleasing with its use of a graphic design and the use of 
colours. Panel designs in this direction and its effect on retention of knowledge, requires 
further investigation, but could potentially hold positive qualities to add to future frames 
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Appendix I: Output for the creative component 
All panels were created to fit an A3 standard paper size; hence the following panels are 
























Appendix II: The survey  
 
!!
Signe Th. P. Andersen!
MSc (Science Communication) research thesis!
!
Headaches Survey !!!
1! Do you suffer from recurring headaches? ! ! yes! ! no!!!
2! List as many different types of headaches as you can think of.!!!!!!
3! List as many factors and causes of headaches as you can.!!!!
! !
Please look at panel now!!
4! Did you read the text on the panel? !
! ! yes, all of it! ! part of it! ! no, none of it!
!
Please rate the following statements:!
!
5! The panel is easy to understand. !!
 !
6! The panel is visually appealing.!!
!!
Now, make any changes you’d like to question 2 and 3.!
Strongly disagree Disagree Neutral Agree Strongly Agree
1 2 3 4 5
Strongly disagree Disagree Neutral Agree Strongly Agree










7! If you were viewing this as part of a museum exhibition, which panel would you prefer ?!
! (circle !one)!!!
! ! A! ! B! ! C!!!
8! Why?!!!!!!!!
9! Would you prefer a different panel in another situation? (e.g. in a text book or a newspaper 
! article)!!!!!!!!!
10! What degree are you studying? (e.g. B.A., B.Sc., PhD…)!!!
11! What is your major (discipline)? !!!
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Appendix IV: The full data set for the quantitative analysis 






















2 209 1 1 3 2 0 4 4 2 5 4 2 1 2 
2 210 1 2 3 1 1 3 2 1 4 4 1 1 1 
2 203 1 1 2 1 1 4 3 2 5 4 2 0 0 
2 204 1 2 2 0 3 3 0 2 4 4 2 0 0 
2 311 1 0 2 2 0 3 3 1 4 4 2 1 3 
2 310 0 1 1 0 0 0 0 2 3 4 1 1 4 
2 306 1 1 1 0 0 0 0 1 2 4 1 1 1 
2 305 1 1 1 0 0 0 0 2 5 3 2 1 1 
2 702 2 1 2 1 0 2 2 2 1 1 2 1 4 
2 701 1 1 3 2 0 0 0 2 4 4 1 1 2 
2 601 1 1 3 2 0 3 3 1 4 2 1 3 1 
2 602 2 3 4 1 2 6 4 2 5 4 1 3 1 
2 401 1 2 2 0 1 2 1 2 5 5 2 3 3 
2 505 2 2 3 1 1 1 0 2 3 4 2 1 4 
2 1103 1 1 1 0 1 1 0 2 2 3 3 0 0 
2 1104 2 1 1 0 0 0 0 2 5 4 1 1 1 
2 1002 1 2 4 2 1 3 2 2 5 4 1 1 2 
2 1003 1 1 4 3 1 3 2 1 4 4 1 1 2 
2 1001 1 1 1 0 1 1 0 1 4 4 2 1 3 
2 909 2 2 2 0 2 3 1 2 4 4 2 1 1 
2 908 1 3 4 1 3 6 3 2 5 4 2 1 2 
2 903 1 1 2 1 0 3 3 2 4 3 2 1 2 
2 904 1 1 3 2 1 3 2 1 5 4 2 1 2 
2 1310 2 2 2 0 1 4 3 1 2 2 1 1 3 
2 1309 1 0 3 3 0 2 2 1 4 4 1 1 2 
2 1304 2 0 3 3 3 5 2 1 3 4 2 1 2 
2 1303 1 0 0 0 2 2 0 2 5 5 1 1 3 
2 1208 1 0 0 0 2 4 2 2 4 4 1 1 2 
2 1209 2 1 3 2 1 5 4 2 5 4 2 1 3 
2 1202 2 3 4 1 1 4 3 2 4 3 1 1 4 
2 1201 2 2 4 2 2 5 3 2 5 3 1 1 4 
2 1605 1 0 4 4 0 2 2 2 4 4 1 1 4 
2 1604 1 1 4 3 2 5 3 2 4 4 2 1 2 
2 1505 2 2 2 0 3 3 0 1 4 3 2 1 1 
2 1503 2 1 1 0 1 1 0 2 4 4 2 1 1 
2 1504 2 1 1 0 2 2 0 1 4 3 2 1 1 
2 2103 1 0 0 0 0 0 0 1 2 4 1 0 0 
2 2201 2 2 4 2 2 6 4 2 5 5 2 2 4 
2 2202 1 2 4 2 1 3 2 2 5 5 2 2 4 
2 2306 1 2 4 2 1 2 1 2 4 3 1 1 2 


























2 2313 1 2 2 0 3 3 0 2 4 3 1 1 1 
2 2312 1 2 2 0 2 2 0 2 5 4 1 1 4 
2 2205 1 3 4 1 3 6 3 2 5 5 3 2 4 
2 2404 1 1 3 2 1 5 4 1 4 3 1 0 4 
2 2403 1 1 3 2 1 3 2 2 5 5 1 0 0 
2 2412 2 0 0 0 1 1 0 1 4 4 2 3 2 
2 2414 1 1 3 2 1 4 3 2 4 5 2 3 3 
2 2413 1 1 2 1 1 1 0 2 3 2 2 1 1 
2 2504 1 1 1 0 1 1 0 2 4 3 2 2 4 
2 2503 1 2 4 2 2 2 0 2 4 3 1 1 2 
2 2601 1 1 2 1 3 4 1 2 4 4 1 3 4 
2 2604 1 2 3 1 1 3 2 2 4 4 1 2 4 
2 2704 1 2 3 1 2 3 1 2 4 4 2 0 0 
2 2705 1 0 3 3 2 3 1 2 5 5 3 0 4 
2 2703 1 1 1 0 1 4 3 2 4 5 1 3 3 
2 2712 1 2 2 0 2 2 0 2 4 4 1 3 1 
2 2713 1 1 4 3 2 5 3 2 5 4 1 3 4 
2 1803 1 1 3 2 1 4 3 2 4 3 2 1 2 
2 1802 1 1 1 0 2 2 0 2 5 4 2 1 2 
2 1806 1 2 2 0 2 3 1 1 4 4 1 2 4 
2 1805 1 1 1 0 1 4 3 1 4 4 1 3 4 
2 1812 1 0 0 0 1 1 0 2 5 4 2 1 2 
2 1903 1 2 3 1 2 3 1 2 4 4 1 1 2 
2 1904 1 0 0 0 2 2 0 1 4 4 2 1 1 
2 2002 2 1 2 1 2 3 1 2 5 5 1 1 2 
2 2001 2 0 0 0 2 2 0 1 4 3 1 1 2 
2 2009 2 2 3 1 1 2 1 2 4 4 3 1 3 
2 2008 1 1 4 3 1 3 2 2 5 5 1 1 1 
2 2013 1 1 4 3 2 5 3 2 4 4 1 1 1 
2 2014 1 2 4 2 1 5 4 2 5 4 1 1 1 
1 207 1 1 2 1 0 0 0 2 4 4 2 1 4 
1 208 1 1 3 2 3 4 1 2 4 5 1 2 4 
1 202 1 0 0 0 1 1 0 1 4 4 2 1 1 
1 201 2 0 1 1 0 0 0 2 5 5 1 1 3 
1 314 1 1 4 3 2 6 4 2 5 5 1 1 1 
1 315 2 1 3 2 0 0 0 2 4 3 2 1 3 
1 309 2 1 2 1 0 0 0 1 5 4 1 1 4 
1 304 1 0 4 4 1 1 0 2 4 4 2 1 4 
1 303 1 1 3 2 1 2 1 2 5 5 1 1 4 
1 705 2 1 3 2 0 2 2 2 5 5 2 1 3 
1 504 1 2 2 0 1 1 0 2 5 5 2 1 4 
1 502 2 2 2 0 0 0 0 2 5 3 2 1 1 


























1 1107 1 0 0 0 1 2 1 2 5 5 2 0 2 
1 1102 1 2 4 2 1 2 1 2 5 4 2 1 2 
1 1101 1 1 4 3 1 3 2 2 5 4 1 2 4 
1 1004 1 2 4 2 2 2 0 2 5 4 2 1 3 
1 907 1 1 2 1 1 1 0 2 4 4 2 1 2 
1 901 1 0 4 4 1 2 1 2 5 3 1 1 3 
1 902 1 0 4 4 0 2 2 2 5 3 2 1 3 
1 1314 1 1 2 1 1 1 0 2 5 4 2 1 3 
1 1313 2 1 1 0 0 0 0 2 4 4 1 1 3 
1 1308 1 1 3 2 0 2 2 2 3 2 2 1 3 
1 1307 1 3 4 1 1 3 2 1 5 4 1 1 4 
1 1302 1 1 1 0 2 2 0 2 5 5 2 1 2 
1 1301 1 2 2 0 1 1 0 2 4 3 2 2 3 
1 1207 2 3 3 0 0 5 5 2 5 5 2 3 1 
1 1206 1 1 1 0 1 1 0 2 5 5 1 1 3 
1 1205 1 1 1 0 1 1 0 2 5 5 1 1 2 
1 1608 1 1 2 1 2 3 1 2 5 3 2 1 3 
1 1601 1 2 3 1 2 4 2 2 4 3 2 1 3 
1 1603 1 1 2 1 0 0 0 2 5 5 1 1 3 
1 1602 1 2 4 2 1 2 1 2 4 3 2 1 1 
1 1501 1 2 3 1 1 3 2 2 5 4 2 1 2 
1 1502 1 2 4 2 1 4 3 2 4 4 1 1 1 
1 2311 1 1 2 1 1 2 1 2 5 4 1 3 2 
1 2102 1 0 3 3 0 0 0 2 5 5 1 3 2 
1 2101 1 0 0 0 1 1 0 2 5 3 1 3 2 
1 2303 1 1 4 3 1 3 2 2 5 4 1 2 4 
1 2304 1 1 3 2 0 3 3 2 5 4 2 1 4 
1 2307 1 3 4 1 1 3 2 1 5 4 1 1 4 
1 2310 2 1 1 0 1 1 0 2 1 1 1 3 2 
1 2401 2 1 4 3 2 5 3 2 5 5 2 1 4 
1 2402 2 1 3 2 1 4 3 2 5 5 2 1 4 
1 2410 1 0 1 1 1 1 0 2 4 4 2 3 2 
1 2411 1 0 0 0 1 1 0 2 1 4 3 3 2 
1 2409 2 2 4 2 1 4 3 1 4 4 1 3 3 
1 2408 1 1 1 0 2 2 0 1 3 4 1 1 1 
1 2605 1 1 1 0 1 1 0 2 5 5 1 3 2 
1 2606 2 2 2 0 1 1 0 2 3 2 3 3 1 
1 2702 1 1 1 0 1 1 0 1 4 3 1 3 4 
1 2701 2 1 1 0 1 1 0 1 4 4 1 3 4 
1 2708 1 1 3 2 2 2 0 2 5 4 2 3 3 
1 1801 1 1 1 0 0 3 3 2 5 4 1 3 3 
1 1807 1 1 3 2 2 6 4 2 5 4 3 1 4 


























1 1811 1 1 1 0 0 0 0 2 3 2 2 2 1 
1 1902 1 1 4 3 2 2 0 2 4 4 1 1 2 
1 1901 1 1 3 2 1 2 1 1 5 4 1 1 2 
1 1907 1 1 4 3 1 4 3 2 5 4 1 1 3 
1 2007 1 1 2 1 1 4 3 2 4 4 1 1 4 
1 2709 1 2 4 2 2 5 3 2 4 2 2 3 3 
1 2006 2 1 3 2 2 2 0 2 4 4 1 1 1 
1 2012 1 1 1 0 1 1 0 2 5 4 2 1 2 
1 2011 2 1 3 2 2 4 2 2 5 5 1 1 2 
1 2801 1 2 4 2 6 7 1 2 4 4 1 2 3 
3 101 1 1 3 2 2 3 1 2 5 5 1 3 3 
3 205 2 1 3 2 1 5 4 2 4 3 2 0 0 
3 206 1 1 1 0 1 1 0 2 4 3 1 1 4 
3 312 1 1 1 0 1 1 0 2 4 3 2 1 3 
3 313 1 1 3 2 2 3 1 2 5 5 3 1 4 
3 308 2 3 4 1 2 2 0 2 4 3 2 2 3 
3 307 1 2 2 0 2 4 2 2 4 4 2 1 4 
3 302 1 0 0 0 1 1 0 2 3 3 1 1 2 
3 301 1 0 3 3 0 1 1 2 4 4 1 1 2 
3 703 2 0 0 0 2 2 0 2 4 5 1 1 3 
3 704 1 0 0 0 2 2 0 2 4 4 1 1 4 
3 501 1 2 2 0 4 4 0 2 3 3 2 2 4 
3 1106 1 1 3 2 1 2 1 2 4 3 1 1 3 
3 1105 1 0 1 1 1 1 0 2 4 3 2 1 3 
3 1006 2 0 3 3 2 2 0 2 4 3 2 2 1 
3 1005 2 0 2 2 1 3 2 2 4 3 1 3 3 
3 906 1 1 3 2 1 2 1 2 3 3 1 1 3 
3 905 1 2 3 1 3 4 1 2 4 4 1 1 4 
3 801 2 0 0 0 1 1 0 1 4 2 1 2 3 
3 1312 1 3 4 1 2 2 0 2 4 3 1 1 1 
3 1311 1 3 4 1 1 4 3 2 4 4 1 3 4 
3 1305 1 2 3 1 1 3 2 2 4 3 1 1 3 
3 1306 1 0 3 3 2 5 3 2 4 3 1 1 1 
3 1211 2 1 1 0 0 0 0 1 1 2 1 3 1 
3 1210 1 0 2 2 2 3 1 2 3 2 1 3 4 
3 1203 2 1 1 0 2 2 0 2 5 3 2 1 2 
3 1204 1 2 2 0 1 1 0 2 4 3 1 1 2 
3 1607 2 0 1 1 0 0 0 2 5 5 2 1 3 
3 1606 1 1 3 2 1 3 2 2 4 4 1 1 4 
3 1401 1 1 1 0 3 3 0 2 5 4 2 1 1 
3 1507 1 1 2 1 2 2 0 2 4 3 1 1 2 
3 1508 1 1 3 2 2 3 1 2 4 2 1 1 3 


























3 2302 1 2 2 0 2 2 0 2 4 4 1 2 4 
3 2301 1 2 2 0 1 1 0 1 3 2 2 3 2 
3 2309 1 1 1 0 0 0 0 2 5 4 1 1 1 
3 2308 2 1 2 1 2 5 3 2 2 2 2 1 1 
3 2203 1 1 1 0 2 3 1 1 2 2 1 3 2 
3 2204 1 0 2 2 2 3 1 2 4 3 1 1 1 
3 2406 2 2 4 2 1 2 1 2 4 4 2 1 3 
3 2405 1 1 3 2 0 4 4 2 4 3 1 1 3 
3 2407 2 1 4 3 2 5 3 2 4 3 1 1 3 
3 2415 1 1 1 0 0 0 0 2 4 3 1 1 3 
3 2502 1 1 1 0 2 2 0 2 5 4 1 1 4 
3 2501 2 2 2 0 1 1 0 2 4 3 1 0 0 
3 2603 1 1 2 1 1 2 1 2 5 5 1 2 3 
3 2602 1 1 1 0 2 4 2 2 4 4 2 2 2 
3 2707 1 1 4 3 1 3 2 2 4 3 1 1 3 
3 2706 1 0 1 1 1 2 1 2 5 5 2 2 3 
3 2711 1 3 4 1 1 4 3 2 3 4 1 1 4 
3 2710 1 2 3 1 1 2 1 2 4 2 1 1 4 
3 1804 1 1 2 1 2 3 1 2 5 4 1 1 3 
3 1809 1 1 1 0 1 1 0 2 4 5 1 1 2 
3 1810 1 0 0 0 1 1 0 2 2 3 2 2 2 
3 1701 1 2 2 0 1 3 2 2 4,5 4,5 1 2 3 
3 1702 1 2 3 1 1 3 2 2 5 4 1 3 3 
3 1813 1 1 3 2 0 0 0 2 4 4 1 2 3 
3 1905 1 0 0 0 3 3 0 2 4 2 1 1 2 
3 1906 1 1 2 1 1 4 3 2 5 4 1 1 1 
3 1908 1 0 0 0 0 1 1 1 4 4 1 2 1 
3 2004 1 1 1 0 2 4 2 2 5 5 1 2 4 
3 2005 1 0 0 0 3 4 1 2 5 5 2 1 3 
3 2003 2 2 4 2 2 3 1 2 4 3 2 1 3 
3 2010 1 1 3 2 1 2 1 2 4 3 2 1 1 
3 2016 1 2 3 1 4 5 1 2 4 3 1 1 2 
3 2015 1 1 1 0 2 4 2 2 4 4 2 1 2 
3 2901 1 1 4 3 3 5 2 2 3 4 1 3 2 
 
Coding              






















1= Cohort A 0= N/A  0= read none 1= panel A 0= Other 0= Other 
2= Cohort B 1= No recurring 
headaches  
 1= read part  2= panel B 1= BA + 
Honours 
1= Humanities 
3= cohort C 2= Yes recurring 
headaches 
 2 =read all  3= panel C 2= M + 
Diploma 
2= Political science 
and Commerce 
      3= PhD 3= Science 
4= Health science 




Appendix V: SPSS output and data presentation 
This appendix provides the raw output from SPSS and follows the same structure as 
presented in the quantitative data analysis in Chapter Three.  
Describing participants 
This study was comprised of 204 participants divided into three cohorts, cohort A, cohort 
B, and cohort C. 
 
Before the in depth analysis was conducted, the distribution of different characteristics, 
namely, educational level, educational area and whether or not participants suffered from 
headaches, were determined. This was carried out in order to ensure that the data was not 
skewed by over or underrepresentation of characteristics in any particular cohort.     
 
The data was first looked at using descriptive statistics. 
 
Syntax: 
FREQUENCIES VARIABLES=cohort headaches education_level educational_area 





 cohort headaches education_level educational_area 
N Valid 204 204 204 204 





 Frequency Percent Valid Percent Cumulative Percent 
Valid 1 66 32.4 32.4 32.4 
2 71 34.8 34.8 67.2 
3 67 32.8 32.8 100.0 










 Frequency Percent Valid Percent Cumulative Percent 
Valid 0 8 3.9 3.9 3.9 
1 39 19.1 19.1 23.0 
2 51 25.0 25.0 48.0 
3 55 27.0 27.0 75.0 
4 51 25.0 25.0 100.0 





 Frequency Percent Valid Percent Cumulative Percent 
Valid 1 155 76.0 76.4 76.4 
2 48 23.5 23.6 100.0 
Total 203 99.5 100.0  
Missing System 1 .5   




 Frequency Percent Valid Percent Cumulative Percent 
Valid 0 11 5.4 5.4 5.4 
1 132 64.7 64.7 70.1 
2 26 12.7 12.7 82.8 
3 35 17.2 17.2 100.0 




The difference in distribution of participants across the three cohorts in relation to 




  /K-W=education_level BY cohort(1 3) 








cohort N Mean Rank 
education_level 1 66 110.14 
2 71 92.65 
3 67 105.40 






Asymp. Sig. .106 
a. Kruskal Wallis Test 







Investigating difference in distribution of participants across the three cohorts in relation 




  /K-W=educational_area BY cohort(1 3) 







cohort N Mean Rank 
educational_area 1 66 111.95 
2 71 91.52 
3 67 104.82 






Asymp. Sig. .105 
a. Kruskal Wallis Test 












Investigating difference in distribution of participants across the three cohorts in relation 




  /K-W=headaches BY cohort(1 3) 







cohort N Mean Rank 
headaches 1 66 103.61 
2 71 103.63 
3 67 100.21 







Asymp. Sig. .872 
a. Kruskal Wallis Test 
b. Grouping Variable: cohort 
 
 
No statistically significant difference was found in any of the test. Hence, the distribution 







Improving on baseline knowledge  
 
In this next section the increase in knowledge after having seen a panel was evaluated 
after which the difference between panels was explored. This was done in order to test 
the panels’ educational value and whether they differed between the three panels.  
 
First, descriptive statistics for the participants’ improvement in baseline knowledge after 
seeing a panel across the cohorts was carried out. 
 
Syntax: 
FREQUENCIES VARIABLES=types_difference factorsdifference 




 types_difference factors difference 
N Valid 204 204 





 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid 0 78 38.2 38.2 38.2 
1 48 23.5 23.5 61.8 
2 53 26.0 26.0 87.7 
3 21 10.3 10.3 98.0 
4 4 2.0 2.0 100.0 










 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid 0 85 41.7 41.7 41.7 
1 42 20.6 20.6 62.3 
2 35 17.2 17.2 79.4 
3 31 15.2 15.2 94.6 
4 10 4.9 4.9 99.5 
5 1 .5 .5 100.0 
Total 204 100.0 100.0  
 
 
Secondly, the overall improvements for all three panels were compared using a Wilcoxon 
signed rank test. 
 
Syntax: 
/WILCOXON=types_before factors_before WITH types_after factors_after (PAIRED) 












0a .00 .00 
Positive 
Ranks 126
b 63.50 8001.00 
Ties 78c   





0d .00 .00 
Positive 
Ranks 119
e 60.00 7140.00 
Ties 85f   
Total 204   
a. types_after < types_before 




c. types_after = types_before 
d. factors_after < factors_before 
e. factors_after > factors_before 








Z            -9.906b -9.571b 
Asymp. Sig. (2-
tailed) .000 .000 
a. Wilcoxon Signed Ranks Test 
b. Based on negative ranks. 
 
 
Since this test show an overall statistically significant difference for both questions, the 
test was broken rerun on the individual cohorts. The syntax remained the same, but the 













a .00 .00 
Positive 
Ranks 44
b 22.50 990.00 
Ties 22c   





0d .00 .00 
Positive 
Ranks 33
e 17.00 561.00 
Ties 33f   
Total 66   
a. types_after < types_before 
b. types_after > types_before 
c. types_after = types_before 




e. factors_after > factors_before 














Z -5.870b -5.063b 
Asymp. Sig. (2-
tailed) .000 .000 
a. Wilcoxon Signed Ranks Test 













a .00 .00 
Positive 
Ranks 
43b 22.00 946.00 
Ties 28c   





d .00 .00 
Positive 
Ranks 46
e 23.50 1081.00 
Ties 25f   
Total 71   
a. types_after < types_before 
b. types_after > types_before 
c. types_after = types_before 
d. factors_after < factors_before 
e. factors_after > factors_before 











Z         -5.804b 5.965b 
Asymp. Sig. (2-
tailed) .000 .000 
a. Wilcoxon Signed Ranks Test 














0a .00 .00 
Positive 
Ranks 39
b 20.00 780.00 
Ties 28c   





d .00 .00 
Positive 
Ranks 
40e 20.50 820.00 
Ties 27f   
Total 67   
a. types_after < types_before 
b. types_after > types_before 
c. types_after = types_before 
d. factors_after < factors_before 
e. factors_after > factors_before 








Z -5.549b 5.626b 
Asymp. Sig. (2-
tailed) .000 .000 
a. Wilcoxon Signed Ranks Test 





All panels were found to improve on participants’ baseline knowledge level. 
 
The effect size was calculated using r= Z/√n  
 
The overall effect size was   
Types:  9,906/√204 = 0,69 
Factors: 9,571/√204 = 0,67 
Effect size for cohort A  
Types:  5,870/√66 = 0,72 
Factors: 5,063/√66 = 0,62 
Effect size for cohort B 
    Types:  5,804/√71 = 0,69 
    Factors: 5,965/√71 = 0,71 
Effect size for cohort C 
Types:  5,549/√67 = 0,68 




Investigation of potential statistical difference in improvement across the three cohorts 
using a Kruskal-Wallis test. 
Syntax: 
NPAR TESTS 
  /K-W=types_difference factorsdifference BY cohort(1 3) 







cohort N Mean Rank 
types_difference 1 66 110.63 
2 71 101.73 
3 67 95.31 
Total 204  
factors difference 1 66 94.60 
2 71 115.62 
3 67 96.38 




 types_difference factors difference 
Chi-Square 2.473 5.942 
df 2 2 
Asymp. Sig. .290 .051 
a. Kruskal Wallis Test 








The Kruskal-Wallis test revealed a significant difference in the improvement of numbers 
of factors listed. Therefor the median values were found using SPSS.  
 
Syntax: 
MEANS TABLES=types_difference factorsdifference BY cohort 




Case Processing Summary 
 
Cases 
Included Excluded Total 
N Percent N Percent N Percent 
types_difference  * 
cohort 
204 100.0% 0 0.0% 204 100.0% 
factors difference  * 
cohort 204 100.0% 0 0.0% 204 100.0% 
 
Report 
cohort types_difference factors difference 
1 N 66 66 
Median 1.00 .50 
2 N 71 71 
Median 1.00 2.00 
3 N 67 67 
Median 1.00 1.00 
Total N 204 204 












Since a significant difference was found for improvement in listed factors, the category 
was further explored by comparing the cohorts to each other using a Mann-Whitney U 
test. 
 




  /M-W= factorsdifference BY cohort(1 2) 







cohort N Mean Rank Sum of Ranks 
factors difference 1 66 62.02 4093.50 
2 71 75.49 5359.50 
Total 137   
 
Test Statisticsa 
 factors difference 
Mann-Whitney U 1882.500 
Wilcoxon W 4093.500 
Z -2.081 
Asymp. Sig. (2-tailed) .037 















  /M-W= factorsdifference BY cohort(1 3) 







cohort N Mean Rank 
Sum of 
Ranks 
factors difference 1 66 66.08 4361.00 
3 67 67.91 4550.00 





 factors difference 
Mann-Whitney U 2150.000 
Wilcoxon W 4361.000 
Z --.291 
Asymp. Sig. (2-tailed) .771 


















  /M-W= factorsdifference BY cohort(2 3) 







cohort N Mean Rank Sum of Ranks 
factors difference 2 71 76.13 5405.50 
3 67 62.47 4185.50 




 factors difference 
Mann-Whitney U 1907.500 
Wilcoxon W 4185.500 
Z -2.086 
Asymp. Sig. (2-tailed) .037 
a. Grouping Variable: cohort 
 
The Effect size was calculated manually using the formula: 
r = z / √n, where n is the total number of cases. 
r(A+B)= 2.081/√137 = 0.18 
r(A+C)=0.291/√133 = 0.03 





Reading levels of the panels 
 
Now it was explored how many participants reported to have read all the text on the 
different panels, compared to how many only read part of the text. 
First I used descriptive statistics to investigate this relationship. 
 









reading   




 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid 1 34 16.7 16.7 16.7 
2 170 83.3 83.3 100.0 

















  /K-W=reading BY cohort(1 3) 






 cohort N Mean Rank 
reading 1 66 105.59 
2 71 90.77 
3 67 111.89 




Since the Kruskal-Wallis test unearthed a statistically significant difference the median 




MEANS TABLES=reading BY cohort 
  /CELLS=COUNT MEDIAN. 
 
Means 
Case Processing Summary 
 
Cases 
Included Excluded Total 
N Percent N Percent N Percent 







Asymp. Sig. .004 
a. Kruskal Wallis Test 





reading   
cohort N Median 
1 66 2.00 
2 71 2.00 
3 67 2.00 
Total 204 2.00 
 




  /M-W= reading BY cohort(1 2) 






cohort N Mean Rank 
Sum of 
Ranks 
reading 1 66 74.16 4894.50 
2 71 64.20 4558.50 





Mann-Whitney U 2002.500 

















  /M-W= reading BY cohort(1 3) 







cohort N Mean Rank 
Sum of 
Ranks 
reading 1 66 64.93 4285.50 
3 67 69.04 4625.50 





Mann-Whitney U 2074.500 
Wilcoxon W 4285.500 
Z -1.156 
Asymp. Sig. (2-tailed) .248 











  /M.W= reading BY cohort(2 3) 








cohort N Mean Rank 
Sum of 
Ranks 
reading 2 71 62.56 4442.00 
3 67 76.85 5149.00 






Mann-Whitney U 1886.000 





a. Grouping Variable: cohort 
 
 
The Effect size was calculated manually using the formula: 
r = z / √n, where n is the combined number of participants from the two cohorts. 
R(A+B)= 2.073/√137 = 0.18 
r(A+C)=1.156/√133 = 0.10 




Likert scale rating of the panel 
 
During the survey participants were asked to judge the ease with which a panel was 
understood and how visually pleasing they found it. These are the descriptive statistics 
on Likert scale ratings across the cohorts. The syntaxs are the same for all three 
descriptive statistics, but each test was run on a data sheet only containing information 
about one cohort.   
 
Syntax 
DESCRIPTIVES VARIABLES=rating_understanding rating_visual 











rating_understanding 66 1 5 4.42 .860 
rating_visual 66 1 5 3.94 .892 





 N Minimum Maximum Mean 
Std. 
Deviation 
rating_understanding 71 1 5 4.13 .861 
rating_visual 71 1 5 3.80 .821 




 N Minimum Maximum Mean 
Std. 
Deviation 
rating_understanding 67 1.0 5.0 3.978 .7998 
rating_visual 67 2.0 5.0 3.455 .8992 




Now the potentially significant differences in Likert scale ratings between the panels 
were investigated. This was done by first running a Kruskal-Wallis test to detect if there 




  /K-W=rating_understanding rating_visual BY cohort(1 3) 






 cohort N Mean Rank 
rating_understan
ding 
1 66 122.76 
2 71 99.05 
3 67 86.20 
Total 204  
rating_visual 1 66 116.80 
2 71 107.15 
3 67 83.49 




 rating_understanding rating_visual 
Chi-Square 15.876 12.851 




a. Kruskal Wallis Test 








A statistically significant difference was found and so I moved forward by determining 
the median value and comparing the cohorts with a Mann-Whitney U test.  
 
Syntax: 
MEANS TABLES=rating_understanding rating_visual BY cohort 
  /CELLS=COUNT MEDIAN. 
 
Means 
Case Processing Summary 
 
Cases 
Included Excluded Total 
N Percent N Percent N Percent 
rating_understanding  * 
cohort 
204 100.0% 0 0.0% 204 100.0% 




cohort rating_understanding rating_visual 
1 N 66 66 
Median 5.000 4.000 
2 N 71 71 
Median 4.000 4.000 
3 N 67 67 
Median 4.000 3.000 
Total N 204 204 













Mann-Whitney U test, which compares ratings of ‘ease of understanding’ and ‘visual 




  /M-W= rating_understanding rating_visual BY cohort(1 3) 












1 66 79.02 5215.00 
3 67 55.16 3696.00 
Total 133   
rating_visual 1 66 77.57 5119.50 
3 67 56.59 3791.50 




 rating_understanding rating_visual 
Mann-Whitney U 1418.000 1513.500 
Wilcoxon W 3696.000 3791.500 
Z -3.909 -3.306 
Asymp. Sig. (2-
tailed) .000 .001 












Mann-Whitney U test, which compares ratings of ‘ease of understanding’ and ‘visual 
appeal’ for initial panels inspected by cohort A and cohort B: 
 
NPAR TESTS 
  /M-W= rating_understanding rating_visual BY cohort(1 2) 












1 66 77.24 5098.00 
2 71 61.34 4355.00 
Total 137   
rating_visual 1 66 72.73 4800.00 
2 71 65.54 4653.00 












1 66 77.24 5098.00 
2 71 61.34 4355.00 
Total 137   
rating_visual 1 66 72.73 4800.00 
2 71 65.54 4653.00 












Mann-Whitney U test, which compares ratings of ‘ease of understanding’ and ‘visual 
appeal’ for initial panels inspected by cohort B and cohort C: 
 
NPAR TESTS 
  /M-W= rating_understanding rating_visual BY cohort(2 3) 












2 71 73.71 5233.50 
3 67 65.04 4357.50 
Total 138   
rating_visual 2 71 77.61 5510.50 
3 67 60.90 4080.50 




 rating_understanding rating_visual 
Mann-Whitney 
U 2079.500 1802.500 
Wilcoxon W 4357.500 4080.500 
Z -1.432 -2.613 
Asymp. Sig. (2-
tailed) .152 .009 
a. Grouping Variable: cohort 
 
The Effect size was calculated manually using the formula: 
r = z / √n, where n is the combined number of participants from the two cohorts. 
   
Ease of understanding  visual appeal 
r(A+B)=   2.585/√137 = 0.22  1.169/√137 = 0.10  
r(A+C)=  1.909/√133 = 0.34  3.306/√133 = 0.29 




Participants’ preferred panel 
The distribution of panel-preference overall and according to characteristics was 








preferred panel   






 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid 1 116 56.9 56.9 56.9 
2 80 39.2 39.2 96.1 
3 8 3.9 3.9 100.0 






















  /CHISQUARE=preferredpanel 
  /EXPECTED=EQUAL 






 Observed N Expected N Residual 
1 116 68.0 48.0 
2 80 68.0 12.0 
3 8 68.0 -60.0 




 preferred panel 
Chi-Square 88.941a 
df 2 
Asymp. Sig. .000 
a. 0 cells (0.0%) have expected frequencies 
less than 5. The minimum expected cell 
frequency is 68.0. 
 
The qui-squared goodness of fit test demonstrated a statistical significant difference in 








Following the qui-suared for goodness of fit test it was investigated whether this 
distribution remain un-skewed by cohort, or personal characteristics. 
 




  /K-W=preferredpanel BY cohort(1 3) 






 cohort N Mean Rank 
preferred panel 1 66 108.02 
2 71 107.91 
3 67 91.34 
Total 204  
 
Test Statisticsa,b 
 preferred panel 
Chi-Square 4.721 
df 2 
Asymp. Sig. .094 
a. Kruskal Wallis Test 




  /TABLES=cohort BY preferredpanel 
  /FORMAT=AVALUE TABLES 
  /CELLS=COUNT ROW COLUMN TOTAL PROP 






Case Processing Summary 
 
Cases 
Valid Missing Total 
N Percent N Percent N Percent 
cohort * preferred 
panel 
204 100.0% 0 0.0% 204 100.0% 
 
 
cohort * preferred panel Crosstabulation 
 
preferred panel 
Total 1 2 3 
cohort 1 Count 34a 29a 3a 66 
% within cohort 51.5% 43.9% 4.5% 100.0% 
% within 
preferred panel 
29.3% 36.3% 37.5% 32.4% 
% of Total 16.7% 14.2% 1.5% 32.4% 
2 Count 37a 30a 4a 71 
% within cohort 52.1% 42.3% 5.6% 100.0% 
% within 
preferred panel 
31.9% 37.5% 50.0% 34.8% 
% of Total 18.1% 14.7% 2.0% 34.8% 
3 Count 45a 21a 1a 67 
% within cohort 67.2% 31.3% 1.5% 100.0% 
% within 
preferred panel 
38.8% 26.3% 12.5% 32.8% 
% of Total 22.1% 10.3% 0.5% 32.8% 
Total Count 116 80 8 204 
% within cohort 56.9% 39.2% 3.9% 100.0% 
% within 
preferred panel 
100.0% 100.0% 100.0% 100.0% 
% of Total 56.9% 39.2% 3.9% 100.0% 
Each subscript letter denotes a subset of preferred panel categories whose column 












  /K-W=preferredpanel BY education_level(0 4) 








education_level N Mean Rank 
preferred panel 0 11 128.86 
1 132 103.30 
2 26 105.42 
3 35 89.01 













a. Kruskal Wallis Test 













  /K-W=preferredpanel BY educational_area(0 4) 








educational_area N Mean Rank 
preferred panel 0 8 125.25 
1 39 104.86 
2 51 103.56 
3 55 103.85 
4 51 94.62 




 preferred panel 
Chi-Square 2.917 
df 4 
Asymp. Sig. .572 
a. Kruskal Wallis Test 














  /K-W=preferredpanel BY headaches(1 2) 








headaches N Mean Rank 
preferred panel 1 155 98.70 
2 48 112.65 




 preferred panel 
Chi-Square 2.727 
df 1 
Asymp. Sig. .099 
a. Kruskal Wallis Test 







Appendix VI: Transcription of replies to open-ended survey questions  
This appendix provides all transcriptions used for the qualitative analysis in Chapter 
Three. Participants referred to the panels as ‘A’ for the textbook-styled panel, ‘B’ for the 
graphic representational panel, and ‘C’ for the comic book-styled panel. 

















































































































































































































































































































































































































































































































































































































Appendix VII: Data cleaning from SAS® Text Miner 
Lemmatised/synonymised words and word frequencies used for analysing respondents’ 
reasons for preferring the textbook-styled panel or the graphic representational panel, as 
well as the words used to analyse respondets’ thoughts about panel-preference in 
situations outside of an exhibit. Words clubbed together have been marked with the term 
‘expanded word’ and the clubbed terms following underneath marked with an ‘*’.   
Textbook-styled panel 
 Term Frequency #Docs 	 	 	 	
expanded word easy 69 60 	 	 	 	
* easy 3 3 	 	 	 	
* easiest 8 8 	 	 	 	
* easy 34 29 	 	 	 	
* easier 19 18 	 	 	 	
* esiare 1 1 	 	 	 	
* easily 4 4 	 	 	 	
expanded word clear 47 42 	 	 	 	
* clear 2 2 	 	 	 	
* clear 2 2 	 	 	 	
* clearer 8 8 	 	 	 	
* clean 1 1 	 	 	 	
* clearly 18 16 	 	 	 	
* clear 9 9 	 	 	 	
* neat 0 0 	 	 	 	
* cleaner 1 1 	 	 	 	
* clearest 3 3 	 	 	 	
* neater 1 1 	 	 	 	
* cleaner 2 2 	 	 	 	
expanded word read 40 39 	 	 	 	
* reads 1 1 	 	 	 	
* read 39 38 	 	 	 	
 information 39 32 	 	 	 	
expanded word understand 24 23 	 	 	 	




 Term Frequency #Docs 	 	 	 	
* understand 23 22 	 	 	 	
expanded word visual 20 20 	 	 	 	
* visual 2 2 	 	 	 	
* visualisation 1 1 	 	 	 	
* visually 7 7 	 	 	 	
* visual 10 10 	 	 	 	
expanded word image 22 19 	 	 	 	
* pictures 8 8 	 	 	 	
* picture 0 0 	 	 	 	
* pictures 1 1 	 	 	 	
* image 4 4 	 	 	 	
* images 6 6 	 	 	 	
* picture 3 2 	 	 	 	
expanded word text 21 18 	 	 	 	
* text 20 17 	 	 	 	
* texts 1 1 	 	 	 	
expanded word type 14 13 	 	 	 	
* types 11 10 	 	 	 	
* type 3 3 	 	 	 	
expanded word show 11 11 	 	 	 	
* show 1 1 	 	 	 	
* shown 4 4 	 	 	 	
* shows 6 6 	 	 	 	
 different 9 9 	 	 	 	
 layout 8 8 	 	 	 	
expanded word graphics 8 8 	 	 	 	
* pictorial 2 2 	 	 	 	
* representation 3 3 	 	 	 	
* illustration 1 1 	 	 	 	
* graphics 1 1 	 	 	 	
* illustrations 1 1 	 	 	 	




 Term Frequency #Docs 	 	 	 	
* writings 1 1 	 	 	 	
* writing 7 7 	 	 	 	
expanded word colour 8 8 	 	 	 	
* colours 1 1 	 	 	 	
* colouring 1 1 	 	 	 	
* colourful 1 1 	 	 	 	
* colour 0 0 	 	 	 	
* colour 5 5 	 	 	 	
expanded word appeal 8 8 	 	 	 	
* appealing 3 3 	 	 	 	
* appeal 0 0 	 	 	 	
* appealing 5 5 	 	 	 	
 follow 7 7 	 	 	 	
expanded word location 7 7 	 	 	 	
* location 5 5 	 	 	 	
* locations 2 2 	 	 	 	
expanded word area 7 7 	 	 	 	
* areas 5 5 	 	 	 	
* area 2 2 	 	 	 	
expanded word simple 6 6 	 	 	 	
* simplest 1 1 	 	 	 	
* simple 5 5 	 	 	 	
 good 6 6 	 	 	 	
 simple 6 6 	 	 	 	
expanded word diagram 6 6 	 	 	 	
* diagrams 6 6 	 	 	 	
* diagram 0 0 	 	 	 	
 head 5 5 	 	 	 	
expanded word present 5 5 	 	 	 	
* presents 1 1 	 	 	 	
* present 0 0 	 	 	 	




 Term Frequency #Docs 	 	 	 	
expanded word symptom 4 4 	 	 	 	
* symptoms 3 3 	 	 	 	
* symptom 1 1 	 	 	 	
expanded word find 4 4 	 	 	 	
* found 2 2 	 	 	 	
* find 2 2 	 	 	 	
expanded word flow 4 4 	 	 	 	
* flows 1 1 	 	 	 	
* flow 3 3 	 	 	 	
 informative 4 4 	 	 	 	
expanded word hard 4 4 	 	 	 	
* hard 2 2 	 	 	 	
* harder 2 2 	 	 	 	
expanded word panel 5 4 	 	 	 	
* panel 4 3 	 	 	 	
* panels 1 1 	 	 	 	
expanded word explanation 4 4 	 	 	 	
* explanations 2 2 	 	 	 	
* explanation 2 2 	 	 	 	
expanded word separate 4 4 	 	 	 	
* separate 0 0 	 	 	 	
* separated 1 1 	 	 	 	
* separates 3 3 	 	 	 	
 remember 3 3 	 	 	 	
 concise 3 3 	 	 	 	
expanded word presentation 3 3 	 	 	 	
* presentation 2 2 	 	 	 	
* portrayal 1 1 	 	 	 	
 balance 3 3 	 	 	 	
 right 2 2 	 	 	 	
expanded word explain 2 2 	 	 	 	




 Term Frequency #Docs 	 	 	 	
* explains 1 1 	 	 	 	
 design 2 2 	 	 	 	
 to the point 2 2 	 	 	 	
 difference 2 2 	 	 	 	
expanded word associate 2 2 	 	 	 	
* associate 1 1 	 	 	 	
* associated 1 1 	 	 	 	
 interesting 2 2 	 	 	 	
 message 2 2 	 	 	 	
expanded word affect 2 2 	 	 	 	
* affect 1 1 	 	 	 	
* affects 1 1 	 	 	 	
expanded word category 2 2 	 	 	 	
* categories 2 2 	 	 	 	
* category 0 0 	 	 	 	
expanded word differentiate 2 2 	 	 	 	
* differentiate 0 0 	 	 	 	
* differentiates 1 1 	 	 	 	
* differentiating 1 1 	 	 	 	
expanded word illustrate 2 2 	 	 	 	
* illustrated 1 1 	 	 	 	
* illustrate 0 0 	 	 	 	
* illustrates 1 1 	 	 	 	
expanded word interest 3 2 	 	 	 	
* interesting 3 2 	 	 	 	
* interest 0 0 	 	 	 	
expanded word organise 2 2 	 	 	 	
* organise 0 0 	 	 	 	
* organised 2 2 	 	 	 	
 daily 1 1 	 	 	 	
 comprehend 1 1 	 	 	 	




 Term Frequency #Docs 	 	 	 	
 effectively 1 1 	 	 	 	
 overpowering 1 1 	 	 	 	
 dialogue 1 1 	 	 	 	
 methodically 1 1 	 	 	 	
 engaging 1 1 	 	 	 	
 work 1 1 	 	 	 	
 individual 1 1 	 	 	 	
 memory 1 1 	 	 	 	
 ideal 1 1 	 	 	 	
 pinpoint 1 1 	 	 	 	
 exactly 1 1 	 	 	 	
 simply 1 1 	 	 	 	
 clean 1 1 	 	 	 	
 good 1 1 	 	 	 	
 succinct 1 1 	 	 	 	
 aesthetically 1 1 	 	 	 	
 authoritative 1 1 	 	 	 	
 cognitively 1 1 	 	 	 	
 enhance 1 1 	 	 	 	
 helpful 1 1 	 	 	 	
 knowledge 1 1 	 	 	 	
 difficult 1 1 	 	 	 	
 immediately 1 1 	 	 	 	
 creative 1 1 	 	 	 	
 depressed 1 1 	 	 	 	
 assimilate 1 1 	 	 	 	
 identify 1 1 	 	 	 	
 efficient 1 1 	 	 	 	
 exact 1 1 	 	 	 	
 categorises 1 1 	 	 	 	
 specific 1 1 	 	 	 	




 Term Frequency #Docs 	 	 	 	
 interpret 1 1 	 	 	 	
 clutter 1 1 	 	 	 	
expanded word concentrate 1 1 	 	 	 	
* concentrated 1 1 	 	 	 	
* concentrate 0 0 	 	 	 	
expanded word condense 1 1 	 	 	 	
* condensed 1 1 	 	 	 	
* condense 0 0 	 	 	 	
expanded word correspond 1 1 	 	 	 	
* corresponding 1 1 	 	 	 	
* correspond 0 0 	 	 	 	
expanded word define 1 1 	 	 	 	
* defined 1 1 	 	 	 	
* define 0 0 	 	 	 	
expanded word describe 1 1 	 	 	 	
* describes 1 1 	 	 	 	
* describe 0 0 	 	 	 	
expanded word dimension 1 1 	 	 	 	
* dimensions 1 1 	 	 	 	
* dimension 0 0 	 	 	 	
expanded word exclude 1 1 	 	 	 	
* excludes 1 1 	 	 	 	
* exclude 0 0 	 	 	 	
expanded word focus 1 1 	 	 	 	
* focus 0 0 	 	 	 	
* focussed 1 1 	 	 	 	
expanded word highlight 1 1 	 	 	 	
* highlight 0 0 	 	 	 	
* highlighting 1 1 	 	 	 	
expanded word include 1 1 	 	 	 	
* include 0 0 	 	 	 	




 Term Frequency #Docs 	 	 	 	
expanded word memorize 1 1 	 	 	 	
* memorize 0 0 	 	 	 	
* memorizing 1 1 	 	 	 	
expanded word represent 1 1 	 	 	 	
* represent 0 0 	 	 	 	
* represents 1 1 	 	 	 	
expanded word signify 1 1 	 	 	 	
* signify 0 0 	 	 	 	
* signifying 1 1 	 	 	 	
expanded word summarise 1 1 	 	 	 	
* summarise 0 0 	 	 	 	
* summarised 1 1 	 	 	 	
expanded word word 1 1 	 	 	 	
* word 0 0 	 	 	 	
* words 1 1 	 	 	 	
expanded word write 1 1 	 	 	 	
* write 0 0 	 	 	 	
* written 1 1 	 	 	 	
 
Graphic representational panel 
 Term Frequency #Docs 	 	 	 	
expanded word visual 36 36 	 	 	 	
* visuals 1 1 	 	 	 	
* visually 28 28 	 	 	 	
* visual 3 3 	 	 	 	
* visual 4 4 	 	 	 	
expanded word appeal 30 30 	 	 	 	
* appealing 6 6 	 	 	 	
* appeals 1 1 	 	 	 	
* appealing 23 23 	 	 	 	
* appeal 0 0 	 	 	 	




 Term Frequency #Docs 	 	 	 	
expanded word easy 21 20 	 	 	 	
* easier 6 6 	 	 	 	
* easy 13 13 	 	 	 	
* easy 2 2 	 	 	 	
expanded word image 19 14 	 	 	 	
* image 8 8 	 	 	 	
* images 3 3 	 	 	 	
* picture 6 5 	 	 	 	
* picture 1 1 	 	 	 	
* pictures 1 1 	 	 	 	
expanded word clear 13 13 	 	 	 	
* clear 4 4 	 	 	 	
* clear 3 3 	 	 	 	
* clearly 4 4 	 	 	 	
* clearer 1 1 	 	 	 	
* clear 1 1 	 	 	 	
expanded word colour 14 13 	 	 	 	
* colour 7 7 	 	 	 	
* colours 7 6 	 	 	 	
 text 13 12 	 	 	 	
 read 11 11 	 	 	 	
expanded word understand 11 11 	 	 	 	
* understood 1 1 	 	 	 	
* understand 10 10 	 	 	 	
expanded word colourful 6 6 	 	 	 	
* colourful 3 3 	 	 	 	
* colourful 3 3 	 	 	 	
 layout 5 5 	 	 	 	
expanded word eye 5 5 	 	 	 	
* eye 4 4 	 	 	 	
* eyes 1 1 	 	 	 	




 Term Frequency #Docs 	 	 	 	
 different 7 5 	 	 	 	
expanded word present 5 5 	 	 	 	
* presents 1 1 	 	 	 	
* presented 3 3 	 	 	 	
* present 1 1 	 	 	 	
expanded word other 4 4 	 	 	 	
* other 3 3 	 	 	 	
* others 1 1 	 	 	 	
expanded word poster 5 4 	 	 	 	
* posters 2 2 	 	 	 	
* poster 3 3 	 	 	 	
 head 5 4 	 	 	 	
expanded word not 5 4 	 	 	 	
* n’t 3 2 	 	 	 	
* not 2 2 	 	 	 	
expanded word headache 5 4 	 	 	 	
* headaches 3 2 	 	 	 	
* headache 2 2 	 	 	 	
expanded word artistic 4 4 	 	 	 	
* artsy 1 1 	 	 	 	
* artistic 1 1 	 	 	 	
* creative 2 2 	 	 	 	
expanded word lay 4 4 	 	 	 	
* lay 0 0 	 	 	 	
* laid 4 4 	 	 	 	
expanded word little 4 4 	 	 	 	
* little 0 0 	 	 	 	
* less 4 4 	 	 	 	
expanded word word 4 4 	 	 	 	
* word 0 0 	 	 	 	
* words 4 4 	 	 	 	




 Term Frequency #Docs 	 	 	 	
* looks 1 1 	 	 	 	
* look 3 3 	 	 	 	
 attention 3 3 	 	 	 	
 glance 3 3 	 	 	 	
 museum 4 3 	 	 	 	
 better 3 3 	 	 	 	
 good 3 3 	 	 	 	
 message 2 2 	 	 	 	
 directly 2 2 	 	 	 	
 design 2 2 	 	 	 	
expanded word explanation 3 2 	 	 	 	
* explanations 2 1 	 	 	 	
* explanation 1 1 	 	 	 	
expanded word figure 2 2 	 	 	 	
* figure 1 1 	 	 	 	
* figures 1 1 	 	 	 	
 interesting 2 2 	 	 	 	
 flow 3 2 	 	 	 	
 prefer 2 2 	 	 	 	
expanded word point 2 2 	 	 	 	
* point 1 1 	 	 	 	
* points 1 1 	 	 	 	
 presentation 3 2 	 	 	 	
expanded word condense 2 2 	 	 	 	
* condense 0 0 	 	 	 	
* condensed 2 2 	 	 	 	
 necessary 1 1 	 	 	 	
 formal 1 1 	 	 	 	
 bright 1 1 	 	 	 	
 compact 1 1 	 	 	 	
 digest 1 1 	 	 	 	




 Term Frequency #Docs 	 	 	 	
 comparison 1 1 	 	 	 	
 concise 1 1 	 	 	 	
 absorb 1 1 	 	 	 	
 simplistic 1 1 	 	 	 	
 promotional 1 1 	 	 	 	
 expressionist 1 1 	 	 	 	
 style 1 1 	 	 	 	
 dynamic 1 1 	 	 	 	
 quick 1 1 	 	 	 	
 writing 1 1 	 	 	 	
 pleasant 1 1 	 	 	 	
 nature 1 1 	 	 	 	
 message 1 1 	 	 	 	
 cohesive 1 1 	 	 	 	
 clarity 1 1 	 	 	 	
 compact 1 1 	 	 	 	
 symbolism 1 1 	 	 	 	
 scan 1 1 	 	 	 	
 reader 1 1 	 	 	 	
 intuitive 1 1 	 	 	 	
 wordy 1 1 	 	 	 	
 dominance 1 1 	 	 	 	
 specific 1 1 	 	 	 	
 appeal 1 1 	 	 	 	
 clutter 1 1 	 	 	 	
 association 1 1 	 	 	 	
 oddly 1 1 	 	 	 	
 modern 1 1 	 	 	 	
 remember 1 1 	 	 	 	
 quickly 1 1 	 	 	 	
 important 1 1 	 	 	 	




 Term Frequency #Docs 	 	 	 	
 abstract 1 1 	 	 	 	
 risk 1 1 	 	 	 	
 multiple 1 1 	 	 	 	
 opinion 1 1 	 	 	 	
 reading 1 1 	 	 	 	
 conversation 1 1 	 	 	 	
 balance 1 1 	 	 	 	
 symbolises 1 1 	 	 	 	
 refinement 1 1 	 	 	 	
 innovative 1 1 	 	 	 	
 attractive 1 1 	 	 	 	
 theme 1 1 	 	 	 	
 graphical 1 1 	 	 	 	
 relevant 1 1 	 	 	 	
 display 1 1 	 	 	 	
 option 2 1 	 	 	 	
 structure 1 1 	 	 	 	
expanded word associate 1 1 	 	 	 	
* associated 1 1 	 	 	 	
* associate 0 0 	 	 	 	
expanded word attract 1 1 	 	 	 	
* attracts 1 1 	 	 	 	
* attract 0 0 	 	 	 	
expanded word category 1 1 	 	 	 	
* categories 1 1 	 	 	 	
* category 0 0 	 	 	 	
expanded word colour 1 1 	 	 	 	
* colour 0 0 	 	 	 	
* coloured 1 1 	 	 	 	
expanded word display 1 1 	 	 	 	
* displayed 1 1 	 	 	 	




 Term Frequency #Docs 	 	 	 	
expanded word draw 1 1 	 	 	 	
* draws 1 1 	 	 	 	
* draw 0 0 	 	 	 	
expanded word highlight 1 1 	 	 	 	
* highlight 0 0 	 	 	 	
* highlighted 1 1 	 	 	 	
expanded word image 1 1 	 	 	 	
* images 1 1 	 	 	 	
* image 0 0 	 	 	 	
expanded word integrate 1 1 	 	 	 	
* integrated 1 1 	 	 	 	
* integrate 0 0 	 	 	 	
expanded word interest 1 1 	 	 	 	
* interesting 1 1 	 	 	 	
* interest 0 0 	 	 	 	
expanded word represent 1 1 	 	 	 	
* represent 0 0 	 	 	 	
* represented 1 1 	 	 	 	
expanded word stimulate 1 1 	 	 	 	
* stimulating 1 1 	 	 	 	
* stimulate 0 0 	 	 	 	
expanded word word 1 1 	 	 	 	
* word 0 0 	 	 	 	
* words 1 1 	 	 	 	
 
Panels preferred outside of an exhibit setting 
 Term Frequency #Docs 	 	 	 	
expanded word panela 56 55 	 	 	 	
* panela 53 52 	 	 	 	
* panela 3 3 	 	 	 	
expanded word panelc 54 53 	 	 	 	




 Term Frequency #Docs 	 	 	 	
* panelc 3 3 	 	 	 	
 panelb 39 38 	 	 	 	
expanded word textbook 32 31 	 	 	 	
* textbook 27 27 	 	 	 	
* School-book 2 1 	 	 	 	
* textbooks 3 3 	 	 	 	
expanded word newspaper 30 29 	 	 	 	
* newspapers 2 2 	 	 	 	
* newspaper 28 28 	 	 	 	
expanded word prefer 21 20 	 	 	 	
* preferred 2 2 	 	 	 	
* prefer 19 18 	 	 	 	
expanded word article 17 15 	 	 	 	
* articles 1 1 	 	 	 	
* article 2 2 	 	 	 	
* article 14 12 	 	 	 	
expanded word good 15 14 	 	 	 	
* good 1 1 	 	 	 	
* best 6 6 	 	 	 	
* good 4 4 	 	 	 	
* good 4 3 	 	 	 	
expanded word magazine 13 13 	 	 	 	
* magazine 12 12 	 	 	 	
* magazines 1 1 	 	 	 	
expanded word information 13 13 	 	 	 	
* informaation 1 1 	 	 	 	
* informative 2 2 	 	 	 	
* information 8 8 	 	 	 	
* info 2 2 	 	 	 	
expanded word situation 13 12 	 	 	 	
* situation 8 8 	 	 	 	




 Term Frequency #Docs 	 	 	 	
expanded word text 13 11 	 	 	 	
* text 12 10 	 	 	 	
* texts 1 1 	 	 	 	
expanded word book 9 9 	 	 	 	
* book 1 1 	 	 	 	
* book 8 8 	 	 	 	
 poster 8 8 	 	 	 	
expanded word visually 8 8 	 	 	 	
* visual 1 1 	 	 	 	
* visually 5 5 	 	 	 	
* visual 2 2 	 	 	 	
expanded word read 8 6 	 	 	 	
* reading 1 1 	 	 	 	
* read 7 6 	 	 	 	
expanded word clear 6 6 	 	 	 	
* clear 1 1 	 	 	 	
* clearest 1 1 	 	 	 	
* clear 4 4 	 	 	 	
expanded word easy 6 6 	 	 	 	
* ease 1 1 	 	 	 	
* easy 1 1 	 	 	 	
* easier 3 3 	 	 	 	
* easiest 1 1 	 	 	 	
 different 5 5 	 	 	 	
expanded word look 5 5 	 	 	 	
* look 1 1 	 	 	 	
* looks 4 4 	 	 	 	
 comic 4 4 	 	 	 	
 comic 4 4 	 	 	 	
 style 4 4 	 	 	 	
expanded word image 4 4 	 	 	 	




 Term Frequency #Docs 	 	 	 	
* images 2 2 	 	 	 	
 media 4 4 	 	 	 	
expanded word pamphlet 4 4 	 	 	 	
* pamphlet 3 3 	 	 	 	
* pamphlets 1 1 	 	 	 	
 appealing 4 4 	 	 	 	
 news 4 4 	 	 	 	
 cartoon 4 4 	 	 	 	
expanded word child 4 4 	 	 	 	
* child 0 0 	 	 	 	
* children 4 4 	 	 	 	
 useful 3 3 	 	 	 	
expanded word interest 3 3 	 	 	 	
* interest 1 1 	 	 	 	
* interesting 2 2 	 	 	 	
expanded word headache 3 3 	 	 	 	
* headache 2 2 	 	 	 	
* headaches 1 1 	 	 	 	
expanded word appeal 3 3 	 	 	 	
* appealing 3 3 	 	 	 	
* appeal 0 0 	 	 	 	
 journal 2 2 	 	 	 	
 informal 2 2 	 	 	 	
 social 2 2 	 	 	 	
expanded word casual 2 2 	 	 	 	
* casual 1 1 	 	 	 	
* casual 1 1 	 	 	 	
 memorable 2 2 	 	 	 	
 heavy 2 2 	 	 	 	
 appropriate 2 2 	 	 	 	
 story 2 2 	 	 	 	




 Term Frequency #Docs 	 	 	 	
 understand 2 2 	 	 	 	
 people 2 2 	 	 	 	
expanded word doctor 2 2 	 	 	 	
* doctor 0 0 	 	 	 	
* doctors 2 2 	 	 	 	
 highschool 1 1 	 	 	 	
 occasion 1 1 	 	 	 	
 ambigous 1 1 	 	 	 	
 version 1 1 	 	 	 	
 display 1 1 	 	 	 	
 important 1 1 	 	 	 	
 particularly 1 1 	 	 	 	
 picture 1 1 	 	 	 	
 unique 1 1 	 	 	 	
 presentation 1 1 	 	 	 	
 normal 1 1 	 	 	 	
 applicable 1 1 	 	 	 	
 appropriate 1 1 	 	 	 	
 mixture 1 1 	 	 	 	
 highlight 1 1 	 	 	 	
 learner 1 1 	 	 	 	
 display 1 1 	 	 	 	
 boring 1 1 	 	 	 	
 typically 1 1 	 	 	 	
 variety 1 1 	 	 	 	
 impact 1 1 	 	 	 	
 audience 1 1 	 	 	 	
expanded word affect 1 1 	 	 	 	
* affect 0 0 	 	 	 	
* affected 1 1 	 	 	 	
expanded word application 1 1 	 	 	 	




 Term Frequency #Docs 	 	 	 	
* application 0 0 	 	 	 	
expanded word people 1 1 	 	 	 	
* people 0 0 	 	 	 	
* peoples 1 1 	 	 	 	
expanded word picture 1 1 	 	 	 	
* picture 0 0 	 	 	 	
* pictures 1 1 	 	 	 	
 
 
 
 
 
 
 
 
 
